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Bushey House, Teddingtoiu the headquarters of the new Government Flight OUlce and home o£ the Ni l l o lUl 
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Opening of the 

The lotemiUioDal Balkxm Race o^^msed by the Aero 
Club of the United Kii^dom vtBrts from HurHngham 

this afternoon. In a sense this event inaugurates the 
sporting season of 1909 in respect of aeronautics. It is 
befitting, too, that ligbter-tba^air craft, void of any 
mechatiical eqtupment and drifting at the will of the 
wind, should alone figure in the competition, becan» it 
serves to remind us of the beginning of man's invasion 
of the realms of mid-air. His conquest has been along 
two independent lines of research, and by far the most 
familiar to date has been the exploitation of vessels that 
are lighter-than-air. Save in point of date, the balloons 
that will figure in this afternoon's friendly ini-Tiiational 
rivalry will be very little removed from the machmes that 
began to be evolved soon after the dxpt of Mon^;o^er. 
Yet the science of human Sof^ bag gone fermupd a great 
stage during the interval. 

The Aero Club of the I"tiited Kingdom does well in 
not casting off its old lo\'e while in the pursuit of the new. 
WiQi the magnificent flying groond at Shellbeach its 
severest critie cannot truthfully contend that the Cluh is 
not first by a long way in the practical exploitation ot 
aeroplanes in Britain. No rival body can ask for a 
hearing on anj sudi line of argument. But, hand in 
hand with the toudal^e enterprise at Sheppey, we find the 
Club working to secure for the pastime of ballooning 
that popularity which it merits. As sports go it is quite 
one of the safest, while for variety of e^qierience it is hard 
to equaL It is almost unique amon^ sports, too, in 
being absolutely clean and noiseless. A lady need not 
fret, subject tO protection from moisture, about wearing 
the daintiest frock when she steps into the basket of ;i 
bafiocm, wUdi, once launched in air, is assuredly the 
completest means of enabling one to gaze on the world 
we live in as on a strange place. That sense of detach- 
ment, not bereft of security, which we enjoy when making 
an aerial voyage by balloon is not the least charming of 
the many experiences vouchsafed. The day may yet 
come when the fashionable doctor of Harley Street will 
prescribe ballooning as a part of the essential course 
of treatment in connection with rest (-iin s. Nothing 
can be less exciting or more utterly restful than floating 
pladdly through ami above dte dews in fine weatiber. 

Such is what we may style the established sport in 
fligiit at the moment. As yet the dirigible is not in 
evidence among us save for military- uses, as at Aldershot 
But in France it has already been tried with encomagmg 
resolts, and it is not unlikely that next year there may be 
formed quite a coterie of users of small dirigibles, with 
which an entirely different class of sport will be 
enjoyed. 

The work which the Aero Qub has in hand at 
Shellbeadi is sport of a more strentioiu and sdentific 

character. Everything that can be done to render it 
attractive is being done. The ground is as good as 
anything available in these islands, and out and away 
better than a great number of the aeroplane grounds ^ 
Ftance. The situation in regard to Londcm must be 
deemed quite reasonably convenient, for the route by 
road is very pretty and can be traversed in approximately 
three hours, whSe^ by catching the boat express train 
from Victmia, one can be on the flying ground in less 
time and at very little expense, for the Qub has arranged 
special facilities for members whereby fir.st class return 
railway tickets available for one month are issued to 
them for eacii; aedaid daas at 6f . 6dL, and third 
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Sporting Season. 

class for $s. Nobody can aigue that this is a prohibitive 
price, espedatly in riew of the 6ct that the ground is 

situated in such a bracing spot that if there were no 
aeroplaning to be seen at all it is good to spend a 
week-end thereabouts. The Club has been very for- 
timate in securing the old-wwid and picturesque house 
Aat was ilhistrated in last week's issue of Flight, 
and in having a ground that, ajiart from being weB- 
nigh ideally suited for aeroplaning, provides facilities 
for enjoying quite a nimiber of other sports, including 
^olf ; and is uncommonly handy for enjoying sea-bathing. 
Tndeed, tfaore are a variety of reasons why during the 
coming sea.soii Sheppey is likely to become a very 
popular week-end resort among those interested in flight. 
In a iitde wfifti wis shiffl have the first essays to win 
some of the many prizes for performances of fl\ing 
machines that are open undi-r the auspices of the 
Aero Club of the United Kingdom. Those of us 
who are members of the Club are aware already 
of the bright jvospects that are in store there for 
development in the immediate future of the movement. 
At the moment the public at l.irge has no guess of all the 
preparations that are being made, but has merely had a 
hint from some reported utterances of Messrs. Wilbtu- 
and Orville Wright concerning the suitatnlity of the 
ground. Therefore, in a few weeks time, when accounts 
of actual flights shall begin to filter through into the daily 
papers, it will come as something of a surprise to the 
general public that such extensive and serious ptepai»' 
dons have been made for carrying on the movement in 
the " Isle of Sheep." 

The enterprise of the Aero Club bears evidence of 
doing as modi as that body can be reuonably expected 
to do to remove the reproach that in matters of flight we 
are behindhand in England. We look forward confidently 
to the opening season to furnish pntuf in abmidaiK c to 
the general public that at least a section of the British 
community is very much alive to the reality and 
possibilities of artificial flight, and, whatever may be said 
concerning absence of encouragement or facilities, that a 
body of real sportsmen has succeeded in creating facilities 
for itself and in makiiu occasions for real progress in the 
science of using beami^dittMm- flying machines. It is 
over a fortnight since the ground was first soared over 
by a flying machine. Now that Mr. Moore-Brabazon has 
got the " Bird of Passage repaired there is every reason 
to look confidently forward to his leading the way with a 
series of fine flights, some 61 niadh, it is hoped, wffl 
secure for him certain of those prizes which have been 
offered for achievements well within his known powers 
of performance. Once start the vogue and there will be 
DO difficulty in keqnng it going. A |H:omising featme of 
the sporting season now opening is that not one particular 
type of machine alone will be exploited on the grounds 
of Shcpi>ey, as has been too often the case on French 
Hying grounds, but several sorts of machines will be tried. 
At the moment at least five varieties are in band and are 
expected to be completed within a reasonably short time. 
That is what wc want, for we are only on the threshold of 
real developments and are merely beginning to learn the 
first things about flying. Hence the need for variety dt 
enteqjQse and investigation, not conducted secretly, bat 
in such a manner that effort shall not be wasted and real 
progress may be made with due speed. The sporting 
season that is opening is alike the most noteworthy and 
the bequest of any the hnicjKy of Tlritaiii. 
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THE NEW GOVERNMENT FLIGHT OFFICE AND 
HOME OF THE NATIONAL PHYSICAL LABORA- 

TOm, BUSHEY HOUSE. 



To a large number of people the matter of feet way in 

which a headquarters was instantly decided upon when 
the Ciovernment had matured its plans for tlit- esriifilish- 




Air, like water, is a fluid, .iiid so experiments in water are sometimes a 
convenient way of observing the conditions which take place in air. The 
above photograph shows a trough, through which water is ctrcuUted in 
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of a corresponding character to that which they will 
now, it is hoped, t)e enabled to carry out in the 
furtherance of the science of flight. Go the general 
Board of the Institution are representatives 
of all the great scientific societies related 
to the allied industries in the United K.ing- 
(lom, and much of the work which is 
carried out there is undertaken at the insti- 
galion and expense of the finns who WBh 
to be specially informed on the subjects in 
question. This work is, of course, supple- 
nieiiiary to that which can be conducted 
out of the State subsidy, which is sufficient 
to ensure the mamtenance of an efficient 
staff and the carrying out of certain funda- 
mental work. It is, of course, all a question 
of funds, without which nothing can be done, 
and a rich man anxious to help his country 
in a useful way might, we have often 
thought, do far worse than " endow " a series 
of experiments on some subject which he 
has more or less at heart. 

In the development of the sdeoce of 
flight it is jiteasing to find men of means 
and leisure coming forward, attracted doubt- 
less in the main by its sporting aspect, 
to investigate the purely practical side of 
the subject They are undertakii^ an 
arduous and extremely inqranant task, 
which is not widioat its dement of danger 



ment of an official Committee on Flight may 
have come somewhat as a surprise, for it is 
^Sii^iethat they may have had no occasion 
to be aware of the existence of the National 
Physical Laboratory which has its principal 
home at Hushey House, Teddington. That 
institution, however, is one of those of 
'whiliit ttvcsrytxie SngHshnian should be 
proud, for its purjiose is to keep practical 
■science in this country on a level, and, if 
ipossible, ahead of other nations. Some 
iple seem very fond of complaining that 
' id is always behind in this, that, or 
the other branch of knowledge, Imt they 
seem to forget that experimental work of 
the kind on which the great scientific pro- 
fessions build their foundations is of a very 
•expensive character, takes a long time to 
carry out, and can only be satisfactorily 
undertaken by trained men who have 
-attained the highest degree of specialisation 
in that sort of work. To conduct such ex- 
peritnental vrork otit of the resources of an 
individual firm is essentially to handicap 
progress in competition with any country in 
whieh the State is prepared to assist, so it 
should not be difficult to realise the funda- 
mental importance to the nation of an 
■anstitution like that at Bushey House. 

In various departments of engineering and physics, the 
^National Physical Laboratory has been caorjdng on work 




Among the earliest ezperlmeats undertaken at the National Physical 
Laboratory were some made by Dr. T. E. Stanton on atr resistance, small 
models being mounted in the above case, and subjected to the draught of 
a fan. Some idea of the precautions which have to be taken may be 
gathered Irom the fact that it was not found possible to use a plate oi 
mose tfaaux S ias> In diameter in a channel 4 ft. across, lest the c&et oi 
die wails should disturb the conditions. 



nor unclouded by tlie prospect of many failures. But 
it is indeed a great t^iig for science when there are 
to be foond men, nbo w^tA o&ennae teaum coat- 
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■ paratively indifTerent to the purely scientific aspect of 
die problem, tddng xm active part in the moTemeat, in 




In the above photofnph the s nb me f ge d obiect can be dimly seen aader 
lite water* auad the apparatiOy hy nieans of ^riiicb the ctfcct of the fiow 
upon it to registered. Is mounted above the tfoogh. 

such a manner as to enable prartirc to go hand in hand 
with theory. They need have no (ear that their good 
work will not be taken account of by those who will now 
have charge of the less exhiliarating but equally impor- 
tant experiments comprehended within the scope of the 
National riiysii:;il Laboratory. 

It is only natural to ask, what is the National Physical 
Laboratory going to do ? But for the moment no 
definite answer can be i^iwn to this question, for the 
vers' simple reason that tln rc has been no time in which 
to formulaic a (lefinite plan of {■am;)ai£jn. There are 
many tlnngs that want doing ; it is merely a question as 
to what the Flight Committee decide may be most 
profitably undertaken first. To tho.se who have studied 
the science of flight a little, it is a never ceasing wonder 
that so much should have been accomplished while so 
many things remain imknown. It is true that men have 
specahted on the possibilities of flight for centturies, but 
it is equally trii<; tliat these speculations have in the 
main been remarkable rather for the diversity of their 
conclusions than for the establishment of reliable theories. 
Practical men have at last been found to build machines 
which, with the aid of the modem petrdi engine, can 
successfully fly, and by the process of elimination such 
machines will undoubtedly be improved more and more 
as time goes on There comes a time, however, when 
the direction in which iminovement can be undertaken 
is no longer so easily ascertjuned from the results of 
actual Sights. The designer comes to need information 
of a character which can only be satisfactorily obtained 
from experimental work conducted with the sole pmpose 
of establishing some spedfic point and no other. 

The designer may wish to know, for instance, whether 
he can possibly improve the curvature of his main 
SUt&ces, for having, perliaps, evolved a type which gives 
reascmable satisfaction he is unwilling to go to the e:q>en£e 
of an alteration in a full-size machine without some sub- 
stantial assurance of success. This is where theory assists 
the practical man. Tlieory is not, as some people seem 
to think, a collection of childish myths, nor is it as others 
woukl htm us believe^ ^ dogmatic expr«sioD of on- 



founded opinion on the part of some reputed "wise man.'* 
Theory, as it is understood at any rate in all practical 
professions, is the doctrine of the relationship 
between the fundamental laws of nsttne so 
far as they affect the science in question. 
The fact that bodies fall to the ground if 
unsupported is so much a matter of common 
observation that it seems nothing out of the 
way to the man in the street, but as a hmda* 
mental theory in physics it spreads out 
ramifications so far reaching that it may be 
said to allect every problem in mechanical 
science. Yet if man had never been curious 
about the common properties of falling 
bodies, he would not have made for himself 
a tithe of the conveniences l)y which his life 
on earth to-day is civilised. St^r^tBliy 'in the 
development of flight. Two cotnses aie 
open, either we can sit down and wait for 
a luckv "discovery" on the part of some 
practical aviator who has been trying 
everything lie can think of regardless 
of expense, or we can systematically go 
to work and make our discoveries to 
order, in which ;:ase they are no longer 
discoveries but theory; which is to say 
tiiey are a guide rar idl time to a& 




Havin? concluded the indoor experiments on models in a, 
uniform jurrjnt of air. Dr. Stanton carried out wind- 
pressure experiments with larger structures mounted on the 
top ol the Above tower. The arms stretching out from the 
platform are 40 It. apart, and carry an apparatus which 
enaUea simtthaneotts measurements to be miade oC the wind 
at each point. It Is from these experiments that It 
bwa faoad that Ae pressure was never simuUaaiomiy- 
die same In the two places. 



men w1k> themselves in the coaquest of the air.. 

Yat the oOBvemenee of taldi^ a pcMrtical example oil 
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how theory, as established by woik to be undertaken at 

the National Physical Laboratory, can be of assistance to 
the designer of practical flying machines, we have cited 
the case of the curvature of supporting surfaces. It is 
merely an instance of many similar items on which 
definite ioformadon is required. It happens, however, 
to be one on which nothing is definitely known, and 
there is, moreover, reason to suppose that its importance 
is of an extremely fundamental character. Throughout 
nature, all flying birds have wings of arched section 
instead of flat planes, and the questKain is how much 
should the front edge dip in order to get the best results 
when the rear edge is at a certain angle of inclination, 
'i hcre is another point of importance, too, about this 
dipping front edge quesdon. It introduces an hitherto 
unconsideTed"&dlc# Wtb -ttife pnMtSta of ^mating the 
wind pressure on inclined surfaces. It is this wind 
pressure which, as our readers know, is the means 
whereby the flying machine is supported in the air. Yet 
corioui^ enot^ it has so far been found impossible to 
jB^aiate'the'lcnown l^ili^^^i^ to tife fiir #q fts to provide 
a oaeans of accurately estimating results. In other words, 
theory is incomplete in this direction. But it is possible, 
and there is reason to think it probable, that a ^||@|i$«||igh 
investigation of the arched section may be a nopw of 
supplying the missing link. 

Then, apart altogether from such details as these, which 
are attributes of the flying machine itself, there are 
questions affecting the very air in which they fly. What 
sort of medium is this air, of which it is said that the 
conquest has now taken place ? Once again it is a case 
of the curious mind finding out things which are 
unobserved by the casual. The wind is such an every- 
day sort of thing, tliitso inshore man at any rate seldom 
thinks about it except perchance when it blows his hat 
ofl". The aviator of the future, however, will doubtless 
as a matter of course know more on this subject than is 
understood by all the experts in the world at the present 
inS wmtit it tame luett mffl pvoba^ie Mpnl that 

® ® 

TEACHING THE YOUNG 

Delivering lectures is one way of teaching the yoimg 
idea, and it is, as we have ^iBiA Occasion to point out, a 
method of spreading the movement which is to be highly 
commended. There is, however, another system which, 
if it possesses greater limitations, is perhaps still more 
fascinating to the young idea itself. And that is a 
scheme m-m§smM^ m!fii.^^Bimii'9m^- ''^^ 
Windsor. 

Among the buildings now possessed by that insti- 
tution is a laborators' which has been stocked with 
experimental apparatu.s presented by that very generous 
patron of the science of flight, Mr. Patrick V. Alexandor, 
who himself uses the laboratory for much of his experi- 
mental work. Unlike most experimenters, however, 

mt>^mm!!t!ftm^^ IMIIIBV to wetmp- 

■ ::- ■ • : (is) ^ 

- FLIGHT IN 

In Hoaat oS Commons on Monday, Mr. Asqttidi 
stated tibat ai^ugh he could not at present name 
the precise sum which would be placed this year at 
the disposal of the Special Aeronautic Committee, the 
War Office, and the Admiralty, for practical work, the 
amount would be consideratde. 

Mr. Haldane informed Mr. Fell that it was believed 
Germany had constructed seven dirigibles, and five more 
were onto c o oBtn ic tfe m. AMioqghUwas difficidttoget 



knowledge as essoitial, if not to the saii^y of his life, at 

least to the economical expenditure of his jiowcr. 

Already Dr. Stanton, who is Superintendent of the 
Engineering Department of the National Physical 
Labor^ory, has carried out most important experintents 
on wind pressure in order to supply engineers with data 
which shall enable them to economirally construct 
bridges and buildings in exposed positions strong enough 
to withstand the force of the gales to which they will be 
subjected. To the lay mind this may seem simple enough, 
and not calling for any special investigation, but in 
reality most important and useful discoveries result from 
these researches. It is found, fur instance, that oertun 
shapes are more affected than others of the same area, 
and it is shown that the full £aroe of the blast is never 
Stikt^tatKously operative ov# a ^de field. It follows 
from the former thai curtain forms are more advantageous 
to use than others, and from the latter that the require- 
ments of safety are ensured by .something less than tfae 
maximum allowances. Such experiments as Dr. SUaton 
has carried out, however, have in the main been related 
to the effect of the wiml on surfaces exposing a full face 
to it, or, at any rate, inclined no more than is common in 
the case of sloping roofs. The experiments of a similar 
kind conducted in the service of tbe pioneers of flight 
would be located obviously at otftir end of the scale. 
The flvinu machine is based on the effect of wind 
jjressure, but Us surfaces move through the air almost 
edge on, and the whole range of the angles ttflnelination 
which may be usefully employed are for removed from 
those which obtain in other branches of engineering. 

.Mthough it has only been possible to indicate in the 
briefest manner one or two of the subjects which ma^ 
be said to come within the scope of laboratory experi- 
ments, sufficient has, we hope, been said to convey a 
proper appreciation of the enormous importance to the 
future of flight, of the work which is about to lic|.;in a! 
our National Physical Laboratory when the necessary ap- 
paratus for condocting l3«expeamnaBtS'bais%een insti^^ 

IDEA— ANOTHER METHOD. 

tions, and it is a privilege possessed by the boys al the 
college that they may go into the laboratory whenever 
they like during their leisure hours and ask questions 
about anything they see. Needll^ 16 say, they ask a 
good many questions, and it may he supposed that they 
are in ^ fair way to pick up a considerable amount of 
UB^^ information. They are allowed to build model 
flyers, and among other possessions are a pair of gliders 
with which, by the aid of a tow-rope, the boys have- 
already been enabled to make a certain limited, but 
nevertheless direct, acquaintanceship with the air.^ 
Altogether, through Mr. Alexander's generous latitude to 
these youths, much good seed is b^g sown, which in 
later years sfaoold bear good fruit from me moie matured 
mind. - 

PARLIAMENT. 

predse infimnatioo, it appealed that in 1907 5,000 

had been allotted, and in 1908 ;^io7,5oo. No in- 
formation was forthcoming in answer to a further 
question as to whether Parliament would be asked 
for a similar sum to that demanded by the German 
Gom'nment, and whether at least one l»g dirigible 
would be constructed, although the Secretary for 
War promised to give full information at tbe proper 
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FLIGHT ACCORDING TO LANCHESTER. 

MR. F. W. LANCHESTER, WHOSE NAME IS SO WELL KNOWN IN CONNECTION WITH MOTOR 
CARS, HAS BEEN INVESTIGATING THE PROBLEM OF FLIGHT FOR THE PASflT nPTEBN YEARS. 

AT AN EARLY PERIOD HE SUCCESSFULLY CHECKED HIS THEORETICAL DEDUCTIONS BY MODEL 
EXPERIMENTS, AND MIGHT WELL HAVE BEEN THE FIRST TO HAVE MADE A SUCCESSFUL MAN- 
C ABBVll l G FLYBR, BUT THAT MR. DUGALD CLERK, ANOTHER LEADING AUTOMOBILE AUTHORITY, 
PERSUADED HIM NOT TO TURN HIS ATTENTION FROM HIS IMMEDIATE ENGINEERING PURSUITS. 
Seldom, perhaps never in its hlstonr, has the magnificent cent., with solid rubber tyres 3 per cent., with iron tyres 
leenan hall of the Institution of Cml Sngtnem held an on wood ^mmaeat, say 2 2 per cent., and on m a c ada m 
audience which so frequently demonstrated an intensely loads, aa^3'3 per cmL Railways under ordinazy con- 



appreciative interest as when* Mr. F. W. Lanchester 

discussed the aerodynamics of fliiilit heforc the members 
of the Institution uf Automobile Engineers. Speaking 
with inimitable lucidity and precision on problems vdnch 
were nftt-ii abstruse, Mr. Lanchester succeeded in an 
hour and a hall in convcyini,' to his hearers a concrete 
gras[) of a subjei ( lor il : ^ treatment of wliirh he has 
found two large volumes uo more than sufficient space in 
print. 

In our own treatment of the siil^ject, therefore, it has 
been necessary to adi)pt a certain latitude of scope in 
order to make up somewhat for the obvious deficiencies 
of a printed account of a lecture which was .DpeguenUy 
punctuated with special references to laniefH-lmSfii; 
diagrnnis, and model experinu-nts. It is a common 
occurrence that the most lucid addresses are the least 
convincing in type, and indeed any literal report of a 
lecture, as distinct firom a " I'aper," is often apt through 
this very catise to be well-nigh unintelligible. In the 
following article we havt- endeavoured by every means in 
our power to do justice to the most able disquisition 
wbtdi faw fet teen ddivwed <» Ae t)M(»7 ^ 

The Resistance of a Flyer* 

In approaching the problem of flight, even firom a 
general and comparatively superficial point of view, a 
most obvious query which might well be asked at once 
by anyone taldng an intelligent interest in such matters, 
is as to how a flyi^ maclnne adg^ be expected to 







rAOTOR Car. 

Uher. ■ \ /flyer / 

0-7 f er cent \. ij^jj^ cbU// 

^/^UlA^^ — ji 


1 pir cenr 

C«R.GO tioffr 
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The resistance that has to be overcome In moving a load 
from one place to another can be expressed as a percentage 
oE^the load Itself, It Is least ia a cargo boat and most in a 
liitribHi^ aa the akaM'tfibm shew. 

compare with other forms of locomotion in the matter of 
reastance to transit On land it is common to exptem 
the value of this resistance as a percentage of the total 

weight of the vehicle itself, and the co-efficient thus 
obtained depends, an all enguieers know, on the nature 
of the tyres and road. Wi& pneumades it is -abontst per 

*On ApdlaSth. 
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ditions offer a resistance which is only i per cent of the 

load, while ships like the " Lucania " have a co-efficient 
traction of 07 per cent, which in an 8-knot cargo 
boat may be reduced to o'l per cent Here, there 
fore, at the outset are some well-known values, which 
have been established by nimierous experiments, and 
must necessarily serve as a basis for comjiarison in 
the case of new methods ; hence the reasonableness of 
an immediate inquiry into the resistance of an aeroplane. 

If an investigation is made of the Voisin and Wright 
flyers (Table I), which are pre-eminently the only two 
really successful types at the present day, it will be found 
that the values for the co-efficient of traction are not less 
than 13 '5 per cent, and 12' 5 per cent, rrapectively, figures 
which are both in the nature of four times the value 
obtained from quite indifferent systems of traction on 
land. Arising out of this possibly unexpected result is 
the question as to v/hether such high resistance is 
essential to dynamic flight, which leads, of cotin^ to a 
close investigation of the ftctors of wUdi ^mUDIlSi^a^' 
in question is a function. . 

Table I. — Tai/<- of Power Expetukd. 

Velocity. Lbh. Susiained per h.p. Rtsistance. 
Ft.-Secs. Indicated b.p. Thrust h.p. Per cent. 
A model 17 ... — itc aao i4'7 

Langle/s Error« 

It would be only proper under soch circumstances to 
turn in the first place to the records of such a prominent 

man in the annals of flight as Professor Langley, and 
here certain statements of obvious significance are at 
once apparent Langley has stated, in so many words, 
that the horse-power required diminishes as the velocity 
of flight increases ; also that the skin-friction of a flying 
machine is negligible. 

In Professor Langley's opinion, 
thadbre, it is very evident that high 
resistance in flight is not .essentiaL 
It will be shown later that the first 
part of his conclusion, viz., that the 
horse-power diminishes as the velocity 
increases, has its ham in fiiCt; but 
it may be menticmed at once that 
the assumption as to the negligibility 
of skin-friction in air is entirely 
invaUd, and because of this £act 
iW. Langley's view is fandamen- 
tafly at fault. 

Proof of Skin-Friction. 
That skia-hriction is not negligible 
tu^ be diown by a very simple 
eatperiment, in which a light hollow 
qto^ siich as, for instance, a 
Ifttk celfakad bdl, is caused to be 




The rotation ol 
a light sphere 
supported on an 
inclined Jet of air 
demonstrates the 
*xtt»«nee. of skin- 



supported upon a stream of air projected upwards 
from a jet. 

It can be shown mathematically that if skia-friction be 
neglected all the forces which at any instant can possibly 
operate upon the sphere have each and all of them their 
vectors directed to its centre, when it is obviously 
impossible for the body under such circumstances to 
rotate. Now skio-fiactkm in respect to a sphere would be 
represented by a tangential force, so that if skin-friction 
exists in the system described, the irrotational state will 
no longer result, since il requires hut a tangential com- 
ponent to establish rotation about any arbitrary axis. 
The sphere is placed in the jet,* which is inclined now 
to the left, and now to the right, and the sphere, it will be 
ubserved, rcjtates in one direction and then in the other. 
Thud, by a simple little experiment, can skin-friction be 
demonstrated, and it only ^kaiSm to ft frttdded 
value upon its co-effident 

Values of the Skin'Friction Co'Efficient (^). 
Although it is so easy to demonstrate that skin-friction 
ensts, it is less simple, not to say a matter of great 
C^lGulty, to accurately establish definite figures for its 
CO-^cient {^), that is to say, to express it as the decimal 
fraction of the resistance which would be encountered by 
the sane plane moving normally {i.e., face-on) instead of 
*• edge-on." By means of delicate tests, however, the 
following figures have been obtained : — 

1. For smooth planes on a few square inches area at low velocities 
of about 10 ft. per sec., K — '02 to 025. 

2. For, Iwpr plMMI..<tf ftm i ^ «}• & in arcK, moving about 
20 to $»1t.-pilt'tae^ i-K '^oBliSif»»>mii ' 

From these ^piife;|t<lllB lie) observed that skin friction, 
so far from bdng ties^i%l«^ becomes a dominating 
fitctor in flight, where it acetHi^ for nisdi of the rerist- 

ance, and maintains its high order by neutralising the 
effect of high speed on power. The y)recise relationship 
between the co-efficient and the velocity i> .m csiigation 
of an extremely interesting character, but for the moment 
it# tttmecessary to do more tbm mSss a sCMteB M eiit to 
the effect that for all practical purposes the resistance 
due to skin-friction may be regarded as proportional 

How to Redtice the Co'Efficient. 

In investigatit^ tiie flEObkm .of skin-action, theory 
' tiatds to the conclusion mat M tu^e tmnt be that of 

micro-turbulance between the surface of the body in 
flight and the contacting fluid. It is not alone a matter 
of viscosity, for if it were it would not vary as V'-,t as it 
has beea found to do in practice. In order to reduce the 
'Ksistence wbuch it creates, the only way is to use stirfaces 
irisich ate as smoo^ as possiUe. 

Head Rcsststsocc* 

Allied to ddn-friction is that of direct resistance due 
to head redstance, which results in creating eddies by 
setting up surfaces of discontinuity in the wake. The 
only known way of avoiding this loss of power is to use 
smooth contours of ichthyoid or fish-like form, so that 
the resultant stream-line flow of the fluid shall kef[) it 
in touch with the sur&ce of the body. There is no 
aaatiiamatical equation for a stream-line shape of body, 
but natisre in the form of fishes, and man in his experi- 



* Mr. Lanchester performed this experiment at a lecture in 
Birmingham, but was unable to repeat it in London owing to the 
absence of necessary apparatu^i. 

i See Lanchester's Aeiodytuunics, Chapter II. 



ments with submarines and projectiles, ha.s evolved 
suitable shapes for specified practical purposes. 

In parenthesis, it is worth mentioning that if real fluids 
posseted the properties of the Newtonian meditrai vi 

theory, which by hypothesis has no viscosity, any shape 
of body, however rugged, would be of siream-luie form 

and wutild meet witb no raristRnoe m^ertys hoitfag in 




By employing bodies of ichthyoid or fish-shaped fornv 
the air streams embrace the walls, whereas square ends 
aat Aapy Wl'S cause a presence o! dead WSltr aod 
increase the resistance. 

A^ffody m^'^ir Resistance* 

Having arrived at this {)oint it is now necessary tO' 
revert to that other asi)cci of the problem which has to 
do with the statement that the horse-power diminishes- 
with the speed of flight. It is not, as has already been- 
stated, a complete solution in itself, owing to the ftct 
that it ignores skin-friction. 

There is, in addition to the skin-friction and that other 
direct resistance already discussed, a resistance ^) of 
aopodynamic kind, which results from the supportmg of 
the machine in flight. In this case it can be proved 
that neglecting skin-friction and t.dt;e effect, wInch have 
already been taken into account separately, tiie sesistance 
in ^ fid« of fl^t varies as due aag^ of jBelaHttkm (S) 



W 



The asMdynamlc reslstaoce eooountered by a plane in {light 
is gMiftflMial to the load carried, W, multipUcd by the 

- iingle of inclination, ji, 

of &e plane multiplied by the weight (W) sustained.* 
Hie weight supported is sensibly equal to the normal 
reaction ( Ps ) upon the plane;, which in turn can be shown 
to be proportional to the angle of the plane (for small 
angles) and to V-. It follows, therefore, that, if ih' weight 
is constant, the angle of inclination is itself inversely 
proportional to the square of the velocity, and, as &e 
resistance is proportional to the angle, then the resistance 
consequently bears the same inverse, V^, relationship to 
the speed, whence also, of course, the power required 
for a given weight sustained on a given area varies 
«yrod^ as Utt vdocky of ffig^ ^ 

* Set L«KdMiter*s Aemdymuact, p. aa6. 
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Put ouuhemattcaHy, tiiese statements may be (sapteBaeA 
as fi^oim — 

Acnxiynainic resistance (akme) y ae W0 

Nonnal naetkn on iBcBiwd plane P. = \\' 

„ „ » «: V2fl 
.-. W >c V»3 

whence /3 oe W/V« 

or when W is constant $x i/V^ (i) 

but .•.>oe i/'V (ii) 

«ndwsdE doae per we.o^V .'. i/V (iii) 

Minimum Resistance. 

The fact that the aerod3mamic resistance, j*, varies 
inversely as the square of the velocity, while the skin- 
friction and imIljc effect, .v, vary directly, as V- shows that 
there will hi- a certain condition of minimum resistance 
whffl"e the two carves in question intersect. It is easy to 
show by a diagram that this point is reached when the 
two resistances, aerodynamic and direct respectively, are 




The total resistance to be overcome by a flying machine is 
Mpmented by the sum of the aerodynamic aad •klO' 
IrtCrtWI ttsistances, and has a minimum value when ltS^H||b 

components are equal to one another. 

exactly equal to one another. This is an important 
and particnUtrly interesting conctusioii, inasmudi as it 

estal)lishcs the balance which must exist in aeroplanes 
between these two factors in order that the resistance to 
transit should have a minimum value, and that in con- 
sequence the machine- shall be able to fly furthest on a 

Sven ei^iaiditare oF foA ; in other words, it requires the 
»st J»i^Ue kme^pvamr p sustmn fiigkt whim s « ^ . 

ESect of Am. 
It will have been observed that, in the forgoing, a 
fixed and invariable area has been assumed in addition to 

a known load. It may, of course, be supposed that the 
load is always a rigidly determined quantity, for a flying 
machine is presumably designed wkh "a view to curyii^ 
some specific number of persons. It by no means 
follows, however, that the area is likewise fixed in 
advance ; indeed, it is a fiurtor which tibe designer isat 




A. sertw (rf the precediag ctttvcs plotted to s«it tfiilerent 
af«as» Aowi that th e mioi i nu m mi»taaca.a<mains imalteted. 

liberty to vary at will, and it remains to be seen ^h 
what advantageous results he may alter this dimension. 

It may be assumed that in any case it is desired to 
produce the minimum resistance to fi^ifi^ ^ present 
problem being merely to see whether one arei or another 
will give a lower total minimum. It is obvious that if 
the area be reduced, the velocity must be increased to 
sufiport the same load, and vice versa. Consequendy for 
at^ gwen area tbere wffl be a cooeq^dii^ paff el 



resistance-vdodty corves, fi?om a series of wbidt will be 
obtained the desired sequence of minimum points 
representing the lowest possible total resistance for the 
range of specified conditions. If such curves be plotted 
it will be found that the minimum points all lie on a 
horizontal straight line, that is to say, they are all equal 
in value, which means no less than the total minimum 
resistance i^x + y) to flight is absolutely independent of 
vdodtjr. .* 

Weight Determines Resistance. 

Assuming, therefore, that a fljring machine is perfectly 
designed in respect to resistance, that is to say, its aero- 
dynamic and direct resistances are (M(ual to one anotlici 
X = y), then it will be impossible to improve upon 
that machine by endeavouring to carry -the load at any 
other speed. For if smaller surfaces are used that it may 
be carried faster, or conversely suppr)sing that larger 
surfaces are u.sed that it may be carried slower, in every 
case the best possible balance that can be effected will 
have the same numerical value. 

The panicularly interesting point about the solution 
to this problem is that it shows the resistance to be a 
function of the weight, and thereby enables the designer 
to estimate the resistance in advance directly the weight 
to be carried is known, assuming, of course, that he is in 
possession of the necessary constant required to complete 
the simple equation. Practical evidence in support of 
the mathematical proof of the independence of resistaitoe 
in respect to velocity is forthcoming from data given in 
the table of power expended (Table I), where it wffl be 
noticed that a small model i)Ianc, the Wright flyer and 
the Voisin flyer, all have resistances which are ajgproxi- 
matdy equal to wie anodier. ' * - i*" , ■ . -- • 

Body Rcttstance V«4es as V. 

In delving with the subject of re.sistanres, it is 
necessary to discriminate between those which are part 
and parcel of the aeroplanes proper and those which are 
introduced because of the presence of a bulky body. 
The body of an aeroplane would be of more or less fixed 
dimensions in accordance with the load to he carried, 
while the supporting surfaces, it has been shown, ma> 
be varied to suit the requirements. The resistance 
encountered by the body is that due to skin-friction and 
edge effect, and must consequently be included in the 
general calculations as an addition to the quantities which 
vary directly as V^. The effect of the ho^ is essentially 
to nuse^ 00-effident traotion. 

Vthtt i^'Mbdel 'Exvet^menis. 

While many interesting deductions have been arrived at 
by the foregoing arguments, the story is hardly complete 
inthoot some dij^t invest^tion one of die most 




A model yUat puM of mica loaded with iMd foil on the 
ftottt cdie can-lie «scd for audctflff wjMWfmmts. 

fascinating sides of the subject, fascinating because it can 
be so beautifully demonstrated by means of models. 
T j^ iinrhing little model planes into the air affords a most 
imtuadm series of eigftaimam, bttkies being opeof iImi 
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best possible methods of fixing one's ideas on a some- 
what abstrusL probKni. If a littie model plane be 
launched it will glide to earth at an angle which it is not 
difficult to fneasnre. As an example, one sudi a device 
launched freely in still air demonstrated a uniform velocity 
of 1 7 ft. per sec. down an inclined patli having a slope of 
I in 6 8. The body as a whole was, therefore, falling 
down through space at the rate of 2*5 ft per sec., and 
fmmHhis simple experimest a saai^Obnaad ^liucdcm 
can be made of the power reqiured to Stt8ttAi|ifi|||^«lder 
similar conditions. " . 

Taking no account of the actual we^^ flf <fae moSA 
under considerationt but beaoof in mim or^ Che deiidi^ 
tiont which k representii, '6iltis tony, a rate of ftll of 
2*5 ft. per second as a glider, it will be evident that such 
a system will be sustained in horizontal flight if power is 
applied to counteract the falling tendency, as already 
defined. If 220- lbs. weight of such models were 
employed as a coherent system, then the power required 
to impart to it a virtual upward velocity of 2-5 ft. per 
second would be exactly i h.p., from which the statement 
caa be made that in such a syiieai ^ mtaf^ Bostaiaed 
per h-p» would be 220 lbs. 

Flying is Uphill Work. 
This is a fundamental line of argument, and one very 
importastt1id.be properly understood. It will be observed, 
fior instance, that horizontal flight is the equivalent of 
xusiii^ H corresponding weight vertically upwards at some 
ij^^tm^WtisdkVSffxaeat^ bjr.a petcentage <sf 'tibe flight 



Atroptane 




Virtu^ VJt>wA<d 

Velocity «A 1 



Horiumtal VMocity. 



Launched In free air such a model will glide to earth down 
a path of cons^ tt t^^alc ^jt^ heace Boriw au l flight is like 

velocity itself. By analogy horizontal flight is comparable 
with motoring perpetually uphill, which is an important 
and most usdM waEe to btar in mind, as nothing could 
better empbamse lite nature <^ the main item on which 
power is expended in flight. 

The gradient of comparison is given by the natural 
gliding angle of the system, determined by experiment in 
the manner already described. In the case of the model 
which has Just been discussed, the slope of M was t in 
6*8, consequently the virtual gradient of ascent equivalent 
to hnri/rintal flit^ht will also be i in 6"8, that is to say, 
the power required to sustain the model in horizontal 
flight will be eqidndeDt to the additional power wbacti 
the engine of a motor car of the swne w^ht wbt^d be 
called upon to develop in order to climb a hill of x in 6*8 
mi tlie ssxt» wpeed. 

Resistance from the Gliding Angle. 

A slope of I in 6 '8 is, expressed in equivalent figures, 
a slope of 147 in too, or in other words it is a slope of 
i4"7 per cent., and in consequence the resistance which 
the slope itself imposes is i4'7 per cent, of the weight. 
This figure, derived as it is from qo^ ft' tiiqr modd, 
brings back the argument to the starting poiitt, wfaoe, at 
the end of the second paragraph, entmed "The Resis- 
tance of a Flyer," it was stated that the values for the 
co-efficient of traction in the Voisin and Wright flyers 
sve xf 'i. jiof' and J» por cent. ifsqpiKtiiBdf, flgdses 



which are in suffidently close agreement with the above- 
mentioned 147 per cent, to afford very startHng experi- 
mental evidence of the validity of the statement that the 
resistaace is indqiendent of velocity, and can therefore 
be pre-determined from the weight. It is assumed that 
the body resistance is relatively small in comparison 
with the total resistance. 

This conclusion is, as will have been gathered, the £ist 
of the interoMdiate ai^^oments, the most impoftant of 
wiuch go to show that the only condition necessary to 
maintain its validity is that the flying machine shall 
alwa]rs be designed for least resistance by having its aero- 
cynuuEiuc and direct resistances equil to one another. 

Pterygoid and Aptcroid, 

Throughout the preceding considerations 'it hai been 
assumed that the aeroplane, whatever its nze, is constant 

in respect m its " asprrt ratio." 




The ezperlmeat of aketeh below is a pcocil dut As 
fiMpBritf AF iMloadsidcKm arraagemcitt of the planes la dum 

' " " ^ mmsHt Aui the apterotd or ead'On otetfaed. 

The aspect ratio is the proportion between the lateral 
ipd Icmgitadinal dimensions of plane considered in the 
line of flight. When the ratio is greater than unity, that 
is to say, when the spread is the major axis of the plane, 
the i)lane is said to be in pterygoid aspect, while wiien 
flying "end-on " it is described as being in apteroid aspect. 

All evidence goes to 
show that the pterygoid 
aspect results in a 
greater pressure reaction 
for a given area, and a 
ample proof of this can 
be obtained by experi- 
mentally dropping a 
sheet of paper cut in 
the form of a "T." 
When the model is 
dropped thus, ^^'''^ 
the stem downmost, it 
fells like a stone to the 
ground, showing that the 
pterygoid cross piece at 
the top acts like a feather 

of an arrow. Conversely, when let fall thus, _L» ^'^h the 
cross-piece downmost, it will invariably curl round in mid- 
air, so as to reverse the position, thus showing that the 
pressure reaction on the transverse member is greater 

than that on the apteroid stem ; in other words, that the 
" broadside-on " machine is more efficient than the " end- 
on " inachine; 




A T'sh&ped pUnc dropped stem 
first fails stralgh^lmt dropped 
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If the ratio of the transverse to the fore and aft dimen- 
sion of a pterygoid aeroplane is increased, the weight 
sustaintd for a given area is increased also. It follows, 
therefore, that it is necessary among other things to know 
the valne of this ratio, n, before it is possible to eidwr 
analyse or design an aeroplane for a ^ven load. 

Constancy of the Skin-Friction Co-efficient. 
It has further been assumed in previous arguments 
that the co-efficient of skin-biction is constant. This 
assumption is justified by the investigations of Allen,* 
the conditions of such constancy being that the product 
ef some linear dimension, defining the area, into the 
velocity shall remain unchanged. And in the case of an 
aeroplane, it has just been shown in a previous paragraph 
relating to the effect of area that this condition applies, 
hoioe the co-efficient of skin-friction depends on the 
weight alone. 

Taking a certain range of skin-friction values, such as 
have already been indiated, and a certain range for the 
values of the aspect ratio, it is possible to draw up a 
table giving the value of the load in lbs. per sq. ft. 

wliitli will he sup])()rted at any jjiven wlority b}- an 
aeroplane which is designed for least resistance. This 
last factor is essential, and must not be overlooked. 
Such values would not apply to a machine which did not 
fit the minimum point of its resistance curve, as already 
explained, in spite of the lacl thai the skin-friction and 
aspect ratio co-efficient might have been accurately 
xepreseated. - 

The Cyclic-Up Current. 
At this point it is necessary to branch off from direct 
sequence in order to refer to a phenomenon which is of 
immense importance to design, as it h\id'; to the adoption 
of a cambered surface instead of a tiat plane. And here 
it may be convenient to adopt the use of the lerm 
" aerofoil " to denote a surface of indeterminate contour 
OS distinct ftom a plane which implies, in fiict specifies, 
flatness. 

When a plane falls normally through a vertical path, 
is set tqf> arcRBid tisie edges an i:^<am«it of tax 





The effect of the horizontal component of motion is to 
cause a plane to be continually running into its own 
cyclic upi^current, and in conseqtKDOe k is WBe S^og in 
a wiod witii an upward trend. _ 

The Arched Sectfcxk 
S lBl ^ te in g the case, a simpieoiriique plane is obviously 

inadequate, for it is incapable of taking advantage of the 
upward flow, which everywhere precedes it in flight. In 
order to 'adapt the 
plane to the condi- 
tions it produces, it 
is obviously neces - 
sary to turn down or 
dip the front edge, 
from which it at once 
follows that the front 
and rear edges w ould 
be connected by a 
curved surface in 
order to avoid sharp 
comers : hence the 
cambered section 
that is always used 

'WUHVinS IB ^OKf 

tice. 

Nature, too, affords 
a proof of the 
correctness of this 

principle, for the dipping hdui edge is a characteristic 
fiBatm« of the bird's wing. Moreover, the well-known 
maccotmcy of the ordinary formula connecting pressure 
and ■velocity by means of air density in the inclined 
j^Mie mSi eliminated in the cambered aerofoil when the 
mi^<^m»f lifedconed wiA tbe angle ^tn^ 

Proof of Cyclic Motion in a Propeller. 
There is a great deal that is of inomense interest in the 
study of cyclic disturbance, and one of the objects that 
may be investigated to advantage is the propeller. A 
propeller is in effect a series of aerofoils flying in a 
iMdeai podi : €iK^ tlade is itadS a con^dete aerofoil, 




In order to take advantage of the 
cyclic up'Current the aeroplane 
needs a dipping front edge, which 
eyolves Into t3ak arched seettoa cl 
practice In order to xmOd sharp 
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When a plane fails normally, 
i-e., face on, a cyclic disturbance 
takes {dace round its edges. 



If the same plane falls along an 
obiique path the crclic dlstttrMaoe 
will still prevalL 



If the oblique fall is changed for 
horizontal flight, there is still the 
cyclic ttp'Oaneat preceding the front 
tdgt m die piiae. 



which flows in to make j,'ood the spare [ireviously 
occupied by the falling body. If the downward fall is 
compounded with a horizontal velocity, so that the net 
result is a sloping ghde, it will not change this essential 
up-current or cycHc disturbance. The imposing of a 
horizontal component in this way is equivalent, it will he 
evident, to replacing the groimd line by another in some 
other portion according to the sk^ of fall. Or, if the 
faoriscmal cfHU^xmoit is sufficient, it will give horizontal 
ffiglft stiU without having changed the cyclic disturbance. 



s Lanchester's Aeiodynamics, Chapter II. 



having one extremity terminating at the boss. Hydro- 
dynamic theory demands that cyclic motion can only 
exist in a "dcwtbly-connected " region — a term which it 
is not easy to exactly define in simple language — and 
from this it follows that if, as is assumed from the 
foregoing theory, cyclic motion exists round the blades, 
It will be demonstrated in the wake. Photographs which 
have been taken of a propeller in water, have de- 
monstrated that such is the case, the cyclic motion 
manifesting in the form of vortex cords paying off from 
the blade tips and from the propeller-boss. It will be 
noticed that the latter phenomenon is manifested at the 



296 



Mat 91^ m9' 




boss of the propeller and not at the roots of the blade 
asDB^tt bave^Ebeai ei g p a et i S . 

Lifting Power and Sww|ib 

Iteverting nnw to the preceding paragraph, the 
accoracy introduced into pressure-velocity equation by 
taking account of the value of the dipping frool edge in 
the calculatioPt establishes the piactical utility of the 
Newtonian W^mdA applied to the calcuIatiiM of the lift 
fli aerofoils. 

Air, by the Newtonian method, is regarded in principle 
as consisting of entirely disconnected molecules, which 
by being infinitely small, constitute an invisdd fluid. On 
this hypothesis the pressure-velocity equation becomes 
V = m 7' in absolute units where m is the mass per second 
of the air particles which have been given a change in 
yelodty = This change in velocity is deteiBiibMMl by 
the angles of entry and trail, and as both are assumed 
to be smalt, their equivalent sum in circular measure may 
be considered at sepresoiting v, in terms of the flig^ 
velocity itsel£ 

The mass dealt with by the aerofoil is less easily 
arrived at owing to the undefined s|d>eFe of it» mtsdmii it 
aifects a strata of 

air above and 
below its surface 
^ tgCEd depititcdr 

which — termed 
the sweep — may 
be shown to be a 
function of the 
area. Experiment 
suggests that the 
CO - efficient o f 
sweep (k) is in 
the order of unity; 
that is to say, the 

depth of the strata may, for practical purposes, be 
taken as about equal to the fore and aft dimension 
of the aerofoil, from which the mass per second 
c«n be calculated accordingly. The a^ierimaijtal value 
of ^ sweep, as StSfted abo^ is demonstrated fitHB ^ 
fart that a pair of superposed aerofoils (a biplane), do not 
appreciably interfere with one another, that is say, each 
exerts its full lifting value, when placed a distance apnt, 
equal to the fore and aft dimension. 

The Tables, 

Sufficient has been said to show that there is very con- 
siderate interconnection between the factors that in- 
fluence aerofoil design, and pursuing the study of this 
side of the question to its natural conclusion results in 
establishing a series of constants loioonaibtlbe 
sides of the diflerent equations. 

All these values are rdated to the aspect ratio (»), as 
is shown in the accompanying table (Table II), which 
table, in addition, contams a series of angles of inclination 
(fi, trail) calculated for minimum resistance, that is to say, 
for a minimum gliding angle (y). The conditions of 
minimum resistance (x — y) have already beoi discussed, 
■KOd it is of the utmost importance to bear in mind that 
tile whole 'basis of the table, and, in fact, the various 
tileries associated with it, depend upon this hypothesis. 

Two of the constants, those relating to sweep (k), and 
to fheiatio (e) betweei tiie an^es of entry (a) antid tndl 
(/?), are unknown, so values which are plausible in the 
light of theory and experimental evidence have been 



Table II. 
Table of ComsUmts md Angles. 
(Calcalated Jbir IsMt teiiitmoBk) 
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The lifting power of an aeroloU 
depends upon its sweeps i.e., the 
d«ptb ef the strata of air ^i^ieb ft 
disturbs. 
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Aspect ratio. 

Normal pressun- cunstanl ; I'.j,, Cp\ ■ wher#!l|§p(<HIOllBal 

pressure : p ~ density of air ; V = velocity tLffHet. 
Obliqut prt'ss\ure omKast; ^ /P«e ^ ^ wmk # k Aean^ 

of inclination. * 
Swoei. constant ; sweep = K A WftMi A « •(««• Valoet given 

arc merely |iliiusilile. 
Ani;le ratio - a fi where o .-in^le of eMli \ , and 0 = Ugle of 

trail. Values given arc merely plausible. 
Angle of irnll for <y a miaiMMI* 
Gliding angle. 

Co-cfficieat ^frkdoa (by Mtperinwwt). 
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For each value of the angle of trail (/8) as defined by 
the taUe riiere is a corresponding definite relationship 
between the area (A), speed (\'), and load (W), carrying 
capacity of the aerofoil. This relationship serves to 
establish the load taUe (Table III) in which can be 
found the weight per square foot supported at difierent 
velocities between 5 and 80 ft. per sec It is interesting 
to apply this table — prepared long before any machines 
had flown — to the Farman flyer of the present day. The 
velocity of that nmcfaine is about 70 ft per sec, and the 
aspect ratio 5, which with a skin-friction co-efficient of 
•01 would give about 3 lbs. per sq. ft. lift, a figure wiuch 
is sufficiently dose to die real value -^wwiiilriltw t ity - 
experiments. 

The model of Table I has frequentiy been referred to 

in the text : its thrust horse-power is deducted from the 
component of gravity in gliding. It approached eanh at 
a'5 ft. per sec, and as i h.p. {550 ft.-lbs.-sec.s. ) could 
maintain that upward velocity in (550 -r- a*5 =■ 220) lbs., 
therefore the model in horizontal flight, which is equivalent 
to an upward velocity of 2-5 ft.-secs., requires power at 
the rate of i h.p. per 2 jo lbs. weight. The flight velocity 

«5 ® 



resulting from this is, by experiment, 17 ft per sec, and 
as when gliding the fall is 2-5 ft per sec, it follows that 

i't, I 

the natotal gliding angle of the model is — — z:^ = 

17 u'H 

14-8 per cent, which, as has already been explained, 

constitutes a measure of the total resistance. 

In the case of the Wright and Voisin machines, the 
flight velocities, and the weights and the engine powers, 
are known experimentally. The thrust h.p. developed 
by the propellers is deduced from the motor h.p. by 
allowing for the losses in transmission, and, in conse- 
quence, the load supported per thrust h.p. is greater than 
the equivalent for engine h.p. This value of lift has a 
correspondii^ value for rate of fall, for just as with 
the Buxiel a lift of 220 lbs. per. h.p. represented a fall 
of ^S**''" ^ 2-5 ft. per sec, so in the case of the 
Wnght flyer does a lift of 76 lbs. per h-p. represent a 
natural fj&dmg £all of 550 -^ 7^ — 7*23 ft per sec, 
which, compounded with a flight velocity of 58 ft. per 
sec, indicates a natural gliding angle of i in 8, or 
12A \>v\ cent^ jtMi Mm »^^fm ig a BBea«B» fli^ffi^ 
resistance. 



BRITISH AEROPLANE AND AIRSHIP. 



Mr. Gxly Flies a Mile. 

On tiie T4t}i inst Mr. S. F. Cody, on tlie discarded 

Army aeroplane, succeeded in making a really good flight, 
and set up a new record for Great Britain by flying for a 
mile, reaching an altitude of 30 feet. On the previous 
day three short flights were made with a view to seeing 
that one or two improvements which had been made by 
Mr. Cody worked satisfactorily, and in view of the results 
Mr. Cody determined on making a great effort on the 
following morning. About ten o'dodc motor was 
started, and after a few short runs over tiie groand 
Mr. Cody started firom one end of Laffim's Plain, and 
flew right to the other end and beyond to Danger Hill, 
where he alighted without mishap. Nevre of the success 
quickly spread, and reached the Prince and Princess of 
Wales, who were attending the manoeuvres at Aldershot 
In the afternoon the Prin<^ asked Mr. Cody if he would 
make another flight, and he once more took to the air. 
Unfortunately, howeva^in making a turn to avoid some 



troops, after flying lur about 200 ^ards, the aeroplane was 
mag» hf a sudden gori ^ "wind smd >^««n against 

an embankment, damaging some of the rear framework. 
The liamatje done was not very serious, and the Prince 
( xpn ss- d to Mr. Cody his pleasme at hKrvag aem a 

Uriti.sh aeroplane that could fly. 

Royal Visitors Inspect "Dirigible 11." 

Ow Friday week the Prince and Princess of Wales 
paid a visit to the balloon factory, and inspected the 
new model army dirigible, and also witnessed it in flight 
The airship, which has now been christened " Baby," was 

taken out on to C^ovc Common, and after Col. Capper 
had explained its design and working, the dirigible was 
sent up with Capt. King, R.E., and Mr. McQuade in 
charge. She made a wide circle, returning practically to 
the starting point, a speed of about fifteen miles an hour 
being attained. On Tuesday the King aiiio 
the airship during his visit to Aldershot 




Mr. Cody in lull flight on bis aeroplane Ust week at Laffan's Flait>, when he made a record flight of a mile. 
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AERO CLUB OF THE UNITED KINGDOM^ 

MEMBERS. 



OFFICIAL 

Fixtures for 1909. 

Internalional Balloon Race, Hurli]|g|tMMCtaik 
Balloon Race, Hurlingham Club. 
Balloon Race, Hurlingham Club. 
Balloon Race, Hurlingham Club. 
Gordon- Bennett Aviation Cup, Rheims. 
Gordon-Bennelt Balloon Race, Zurich. 



JHpTICES TO 

offices. 



May 22 
June 23 
July 10 
July 17 
Augustas . 

Committee Meeting. 
A meeting of the Committee was held on Tuesday, 

the 18th inst., at 166, Piccadilly, W., when there were 
present : Mr. Roger \V. Wallace, K.C., in the chair, 
Mr. Griffith Hrewcr, Mr. Ernest C. Bucknall, Mr. Martin 
Dale, Mr. John Dunville, Mr. F. K. McClean, Mr. J. T. C. 
Moore-Brabazon, Mr. C. F. Pollock, Hon. C. S. Rolls, 
Mr. Stanley Spooner, H. E. Perrin (Secretary). 

ffcw MoafMn* — The following new Members were 



William Si. \ incentBocknaO. 

dpt. B.agot Chester. 
Licui. .1. T. Cull, R.N. 
Mrs. John Dunville. 
Capt. Francis ll.iusbul^. 

Lieui. B V. I.aynrd, R.X. 



Miss Anna McClean. 
Tames L. Travers. 
Reginald J. Wallis-lones. 
Mrs. Cora Chase VVhimejr. 
Jolm "V* Worihiiigtflft. 



Frankfort, Gennaiqr 

England 



Frankfort, Germany 



International Balloon Race, Hurlingham* 

The International Balloon Race will take place at 
Hurlingham Club, Fulham, S.W., tcKlay, Sa^ndayt 

May 22nd, 1909, at 3.30 p.m. 

Mnnbers of the Aero Club will he admitl^ to t/u 
Hurlingham ClubJreeoH presentation o/iiteir Aero CM 

JUCfnWrMWf' %A9rU*m 

Members of the Aero Club can obtain spetna] tickets 
for the admission of their friends, who axenot members 
< >t ihr .\tro Club, to Hurlingham, from fte Secretirjpof 
the Aero Club, price los. each. 

Hie foflowk^ k^^^BaSki^ startlDg 

1. Capt. A. II. W. Gnd^, Vans 

b.S.O., R.E. 

a. Dr. F. Linke ... ... /ic'>.;l< r 

3. C. F. rollock Valkyrie .. 

4. Hon. C. S. Rolls ... Mercur>' 

5. GrifiSth Brewer Vivienne 

6. F. K. McClean Corona 

7. Direktor Neumann ... Tillie 

8. Major ^ A. Buamam, Salidlte ... 

Bart., ILE. 

9. Emest C Bncknall ... ^chantress 

to. Philip Gardner Kismet 

XI. H. Demoor Belgica 

S2. To9m Danville Rjirishef 

13. Dr. HftU Moenos 

14. V. Ker-Seymer La Masootte 

The new balloon acquired by the Aero Club will 
follow the race, in charge of Major Baden-Powell. 

Hying Ground at Shellbeach. 

Railway Arrangements. 

The South-Eastem and Chatham Railway Co. have 
■agreed to allow members of tbe Aero Chib and Aero 
Qub Lei^e visiting the flying gcewad at Shellbeach 
Teduced fiues,' as under : 

ist Class Retam and Class Return 3rd Class Retora 

&s. 6s. 6d. 5f. 

These tidcets inll be availal^ for one mcm& feoin date 

■of issue. 

Members desiring to avul themselves <^ these ledncedL 
Aunra axe reqmted to prodooe Toactos at ibe bo o MBg 



England 

Fiy^cfeit, Gennaity 
Ei^iand 



Vouchers can be obtained from the Secretary of 
.iChe Aero Club. 

Trains leave Victoria, Holbom, or St Paul's. 
For Ae convenience of members, the best train is the 
9.45 a.m. from Victoria, arrivinp at Ouocnboroiiph 10.55. 
At Queenborough cliange to the Slieppey Light Railway 
for Leysdown (Shelttie&l^ nUdi is j^oile from tbe 
flying ground. 

Members of the Aero Club and Aero Club League 
visiting Shellbeach are requested to have with them their 
membership cards, as strict instructions have been given 
to admit onty tnembm to flying {^poond. 

Gordon'Bennett Aviation Cup. 

The Competition for the Gordon-Bennett Aviation 
Cup will take place at Rheims on August 29th next, and 
the Aero Club have already sent in three entries. 

The Committee of the Aero Club will select three 
eoBDfwtitcvs to represoit tins club, and intending candi- 
datetB are requested to notify the Secretary on or before 
the 31st May of their willingness to compete if chosen. 
Applications must be acconipanii'd by a checjue for jC-°< 
the entry fee, which amount will be returned should the 
candidate not be sdected. 'O^ ib ^ fM^Rnt four 
meinh'Ts have entered. 

1'Ik full rules governing the oentett can be obtained 
from the Socxetaxf of ttie Aero Oah ai tiie HWMid 
Kingdom. 

Ffaokfort EidUbition- 

It is 1 imposed to C»:ganise an Englisli day for balloon 
competitions in oottneetion nimk the Frankfort Exhibition, 
andl^ ^^ffie ai^lgeMed k beiweea September 3rd and 

7th next. 

The Exhibition authorities will provide free gas, and 
two or three balloons will be placed at the disposal of the 
£nglish competitors. Three cups of the total value of 
£to6 wffl te flffiMd «B prizes, lienien of the Aero 
Club wishmg to take pert AxoiM Qoannimitte widi tbe 
Secretary. 



Members of the Aero Club and the Aero Club Lea^e 
wishing to ex'nibil model flying maciiines in connection 
with the Aero Club exhibit at tlie Travel Exhibition in 
July next are requested to noti^ the Secretary of the 
Aero Chib as soon as possible. S^aee emd stands wiU be 
prvpidtd free «f chmxr. 

HAROLD E. PEKRIN, Secretary. 
The .Aero Club of the United Kingdom, 
166, PiccadUly, W. 

® ^ ® ® 

Lecluft at Regent Stveet Polylcdinic* 

On Tuesday next, at 8 p.ni!, Capt. W. G. Windham 
will deliver a lecture on Plight, illustrated by cinemato- 
graph and other lantern illustrations, at the Regent 
Street Polytechnic. The chair will be taken by Maj<Mr 
Baden-Powell, and tickets can be obtained from tiie 
Secretary ^ the Polytechnic 

Gordon-Bennett Aviation Cup- 

The closing date for entries for the French 
Eliminating Trials for the Gordon-Bennett Aviation Cup 
has now I^en pos^xmed to July asnd, the same day 
as that on which entries for tine vtSuet evems of Hob 
CSianqpiq^ veeic doie 
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News or the Week. 



Santos Dumont at Issy. 

Although Santos Dumont has not made any 
advance on his performance of April 8th, when he flew 
for sA kiloms., he has not been idle. On Saturday last he 
had the •* Demoiselle " oat, and in' the morning made Aree 
good flights, one of them being for more than a kilom. 
A slight mishap occurred when landing after the third 
flight, the tail striking the earth rather suddenly and 
getting a little damaged. Rqiairs, however, were soqo 
executed, and in the evening the Kttie flyer was out aga^. ' 
Upon this OCcasif)n, after making a flight of about 
SCO yajds, Santos Dumont attempted to turn, when the 
iriad ntiMS upset bis calculations, with the result that 
one wing came into somewhat rude contact with the 
eaith. Li conseqoenoe three fractured tabes resulted, 
and as soon as <3iese-are lepaiied M. i29iaMMliiffiMHme 
his trials. 

Henry Farman at Chalons. 

1!y way of keeping au fait with the art of ^iSiog the 
wind, Mr. Henry Farman has been making 00& or two 
flights on his No. t machine. At dusk on the nth inst.. 
despite a strong wind whicli was Idowing, iu- flew for 
about 8 kilometres. On the following ni(jrning he made 
a flight of about three minutes in duration. M. Jean 
Gobron, one of Mr, Farman's pupils, has, in the mean- 
time, mack' several flights of from 500 to 600 metres in 
leiigtli. On Saturday Mr. Farman made several flights of 
about 800 metres in length, carrying a passenger weighing 
over X4 stone. 

Comte Lambert at Cannes. 

CoMTE Lambert is now installed at the Napoule 
racecourse, near Cannes. On the afternoon of the 17 th 

instant, he started flying by covering 400 metres in a 
straight line. He then circled round the flying ground, 
and finidied up by describing two figure " 8's " ova the 
lacecourse, one being completed in a min. 3 sees., and 
one in x min. 25 sees. 

iirw Latbom at Chalons. 

On Wednesday last, Mr. Hubert Lathom made an 
attempt on his Antoinette monoplane to win one of the 
AareCMi^SBewpdaes fera.fli^tof soometres by a pc^ 



M, DelagranRe Training at Juvisy. 

M. Delagrange is training at Juvisy in preparation 
for the competition for the Legatinerie prize at the 
opening of Port Aviation. He is using his old machine, 
and en Tuesday made a flight at a height of about 
waietres, drcfii^ three times round the flyii% ground. . 

A. Prize for French Military Officers. 

VlSOOUTE HXNRT SE Kkk SAINT, a member of the 
'Committee of the Socifti d'Encour^ment Ji I'Aviation, 
has founded a prize of 5,000 francs, which may be 
extended to 10,000 francs, to be competed for at Port 
Aviation by offio^ & WmM. te^ mt- 'MS^. 
service. 

Aviation in Denmark. 

Two flyers are shortly to be seen in the neighbour- 
hood of Copenhagen -Dr. Fc)lmer Hansen, who has been 
takmg lessons Ironi Mr. Henry Farman, having purchased 
a Fiurman biplane %vith which he hopes to, presendy, stut 
flying at the Klampenborg racecourse, about 1 5 kiloms. 
from the Danish capital. The second machine will be a 
Wright flyer which M. Delagrange will take tn Denmark 
at the end of the present month or the beginning of 
Juue^ aiad vHth yAadt he make flights at Aarbus- 
Julhmds, where an International Exhibition i'; tn be held 
this year, and also at the Amac military parade gpund. 

Wright Flyers in Germany. 

I' ROM Berlin it is announced that a company with a 
capital of 500,000 marks (about 5,000) has been 
formed by the General Electricity Company for the 
purchase and exploitation of the ^\'right patents in 
Germany. It is further stated that the company is 
pajring the Wright Brothers 200,000 marks for the 
MtentB in Gemiaay, Norway, Sweden, Luxemburg^ 
l)^mark, and Turkey, to include any improvements 
which may be made in the future. The purchase price 
also covers the delivery of one machine, which is to be 
flown at Berlin by one of the Brothers Wf^^ BeddiSS 
the G.E. Co., Messrs. Krupp (Essen), TAidwig, Loewe 
and Co., and Elbruck and Co., arc bracketed with the 
tmdertaking. 




THE GOUPY AEROPLANE.— The biplane, o! somewhat unusual design, with which M. Goupy is now 
erpcrimentlng at Buc It will be seen that the upper planes are a little in advance of the lower one, and that the 
aviator sits behind tlie front planes. The biplane, which has been built by M. Bleriot, has a lifting surface of 
28 sq. metres, the main planes having a spread of 6 metres, and being I"6 metres across, while the length of the 
mmrUtMr ia 7 metMs. A ZO'bM, RaP. motor drives the lour.bUded tractor-screw, aad the compleu m a ch i n e 

vMiib* 200 ktloss. 

300 



May 22, 1909. 



Flying in Spain. 

A COMMITTEE which is being subsidised by the 
Minister of War is ^ present at work in Madrid 
endeavouring to organise a seri^ of aeronautic com- 
petitions and fetes to take place in October next. 
Should the Wright Brothers accept the Committee's 
invitation to take part, they are to receive an indemnity 
of 25,000 pesetas (;^itOpo), and 9. similar sum for Oie 
constrnction of a flyer. 

Juvisy Opening Postponed. 

It has been decided to postpone the opening of the 
Juvisy Aerodrome for a few days, it being now proposed 
to have the formal ceremony either on May 30th or the 
first Sunday in J une, Probablv the second d^te will be 
the one chosen, as the first clashes with the unveiling of 
the monument at Touiy in eomiiieiBonition M. BlOKtt^ 
crc»s-country flight. 
A kite competition is to be held to-morrow (Sunday) 




The Salomons Cup, presented by Sit David Salomooa, 
But., to tht Aero Qub for competition under the 
oOBditioos ^bUshed In ''Flight" o{ Maylst^ page 246. 
l^ls hnwrtlfctl work of art Is a rewodoelton by Messrs. 
HlMtt WSd 1tMll»li. Ltd., of New Bond Street, from the 
oripud werik to Panl Lameri^wfaicfa was sold at 
Oiristlt^ Sot w60(X 

at "Port Aviation" (as it is now called), and the nine 
■ entries include three aigloplans, two of which are 
3'2 metres by 3:6 metres, entered by MM. Saulean and 
Ronan, and the other, 1*5 by 2 6 metres, by M. Peuvol ; 
a miiki celhilar kite, i"fi by 2 metres, by M. lierranger ; 
a Hargreave cellular kite, by M. Echalie ; one by 
H. Vinour ; and three hoo^onal edltibr khes, 2 by 
1-7 metres, by M. FrantaCB. 



Anjou Meeting Abandoned. 

Having come to the conclusion that aviators will be 
too busily occupied prq>arii% for the Rheims Meeting at 
the end of August, the Aero Club de I'Ouest, on the 
advice of M. Rene Gasnier, have after all decided to 
abandon the meeting they were organising for July nth 
to z8th. 

Vidiy Aero VUeAag. 

It has been decided to hold the flight competitions 
at Vichy from June I2tfa to 20th, and among the prizes 
to be won is the Grand Prix of Vichy of 10,000 (rancs. 
The plans for the aerodrome which the Societe Ariel 
propose to construct at a cost of 27,000 francs have 
been af^ROved bf the Ae.C« Yin^/, vi4 i& is expecied 
that some of i^Mbgus nffl W«aN|r iBribe &it of tiir 
aer Wright aeroplanes by the eod €i i^lmWStlAi 

Prix de la Tenuc de I'Air. 

This is the title given to one of the prize schemes 
which will swallow up 9,000 francs of the Government 
sul)sidy to the Aero Club of France. There will be four 
{)rize.s, of 5,000, 2,500, 1,000, and 500 francs respec- 
tively, which will be awarded to the four aviators who, 
from the time of entry to the end of the year, spend the 
most time in the air while taking part in property 
controlled omnpHitkwn or evenH. The entry list mm 
opened Gift ffie t$1^ iiut by Ae Aero Club of France, 
the entry fee being too francs. In order to count for 
the award, ascents need not necessarily be made in 
Tmace, but the evoits imist be under proper official 
control, and the aviator must, within eight days after his 
performance, send ftill particulars, together with proofs, 
to fte CamBiia^oP A tfe w wa Mhwwt. 

« 

2S0'Metre Prises for Pupils. 

At its last meeting, the Commission Aerienne Mixte 
formally approved of the award of the three prises for first 
flights of 250 metres by pupils to MM. Cotnte Lambert, 

M. P. Tissandier, and M. Demanest. 

Engines and Fittings for Models. 

Ke.\ders of Flight who have been enqoinag of us 

for engines and small fittings suitable for the equipment 
of models used in flight experiments will be pleased to 
hear that these details are being made a speciality of hy 
Messrs. Eyquems Patents, who inform us that they are 
abeady engaged in the stocking of a large quantity of 
such parts. 

The Antoinette Tractor-Screws. 

The Antoinette monoj)lane, as readers of Flight 
are fully aware, is fitted with a tractor-screw in front of 
t^e machine Uke most of tbe other monoplanes at the 
present day. 'T%fe ^i*s*r aTlMt flyer, which appeared on 
page 281 of hst week's issue of Flight, was, of course, 
therefore a view from in front and not, as, by a slip, it 
m» stated, a view from bdund. 

Gvttotn GovcwMiw lit Mioi Z^fidifls. 

The trouble l>ctween theZejjpelin Company and the 
Government appears to be reaching an acute stage, and 
as the German War Office refuse to purchase more than 
two Zeppelins, the company have been obliged to seek a 
fresh outlet for thenf resources. So axTangementa are 
being made to utilise the Zeppelms which are under con- 
struction for passenger work. With a view, no doubt, to 
winning the aid of the Parliament, Count Zeppelin has 
invited the Memben cS the Reicbsti^ to iQq>ect the 

I 
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airship during the Whitsuntide holidays, and be has also 

offered to take a certain number for a little trip. 
Apparently, the fact that the Balloon Department of the 
German Array is controlled by offioera more interested 
iu the semkigid type of airship is responsi)^ for the 
tzcmUe. 

&>eaking at Stuttgart recently, the managing director 
of uie Company building the Zeppelin airships said that 
not only did the German War Office refuse to order any 
taoct Zq^qpelins but they were constructing sheds which 
were not large enough to admit these airships. The 
shed, for instance, which is to 1m erected in Gotha will 
only be 283 ft. long, and this decision has evoked a 
strong protest from the ZeppeHin Co. 

Zeppelin " Liners.** 

DiSAPPOiNTfijj with the Government, the Zeppelin 
Co. have apfnoacfaed the authorities of various cities -with 

a view to their subsidising an aerial passenger service, 
and the idea seems to have been pretty well received. 
Interested persons at Cologne are, it is stated, willing to 
invest ^25,000, and a similar sum will be forthcoming 
Seom Dnseldorf. At present, it is intended to commence 
with a line from Lucerne to Dusseldorf, on which two 
airships will be employed, while a third one will be 
employed to encircle the Rigi. It is estimated that each 
trip would take about four hours, and if the three ships 
made 600 trips in a year the cost woald be ;£85,ooo, 
which would be met by • 'Vikiij)§^-'6^^_ Hkft Momf and 
the fares of passengers. 

Mr. Wellman Preparing. 

Mr. \V'i:i.i.man is now in Paris preparing for his 
next auempt to reach the North Pole in bis dirigible 
" ASQeriei," having arrived from New York on Monday. 
He hopes to go to Spitzbergen next month, and to makf 
a dash for the Pole during August. He estimates tliat 
the De Dietrich engine on his airship can drive it at 
z8 knots, and with 6,000 lbs. of petrol on board, the 
▼essd should have a laidius of action of 3,000 miles, and 
the journey of 700 miles between Spitzbergen and tlie 
Pole should be accomplished, as well as the return trip, 
iri&Ottt it being necessary to have ncanrse toi^dedtlei. 

Week'End Ballooning. 

On Saturday afternoon last Mr. John Dunville 
ascended fiom Hurling^iam in his balloon "Banshee," 
which has a capacity of 80,000 cubic feet. A fiill 
complement of seven passengers were in the car, 
including the Hon. Mrs. Asshelon-Harbord, Mr. C. F. 
Pollock, and Mr. F. McCIean. When the balloon 
ascended, Mr. Ernest Bucknall's "Enchantress," which 
had started from Wandsworth "Gas Works, was passing 
directly overhead, and as she was makinu very slow 
progress it was decided to keep to a lower current, which 
carried the balloon westward. A little later in the after- 
aobn Continental No. i," which was a feature at the 
Aero Exhibition, made her maiden ascent from Hurling- 
ham. The balloon, which is of 50,295 cubic feet 
ca])a( ity. was piloted by the Hon. C. S. Rolls, and he 
had as passengers Mr. Charles Jairott and Mr. Paul 
Brodtmann. A fine journey was made, passing over 
Richmond, Windsor, and Reading, and eventually a 
descent was made on Beedon Common, near Newbury. 
The highest altitude reached was a little over 5,000 feet. 
Although the "Continental" stvted an hour and. a 
quarter after the "Banshee," she travdled a good deal 
faster, and came in sight of the latter near Virginia 
Water, when the passengers were able to commimicate 
-mA OMEb othcar t>y si^aals. Eventually Ifr. BaovOe 



brouf^t his balloon down at Buckhold, about three 
miles from Pangbourne. 

Xnnsatlantic Ballooning. 

After the arrangements which are being made to 
cross the .\tlantic by dirigible, it seems to be a retrograde 
stqp to suggest a Transatlantic voyage in a mere balloon. 
Mr. Chytoa, an American metecH^ogist, however, has 
an idea that two miles up there is a " planetary air current " 
which would take a balloon from New Vork to Europe 
in three or four days. Mr. Clayton is getting a balloon 
of 300,000 cu. ft. capacity, and intends to make the trip- 
as soon as he is proficient in the art of handling his- 
balloon, for which purpose he proposes to make a series, 
of trips between California and New York. 

Auctioneers and Flight. - • 

It is proverbial that auctioneers are generally up-to- 
date, and leave few stones unturned in their endeavours 
to make a favourable impression concerning any property 
they may be offeriog for sale. On Saturday the old. 
disused fort known as Steyne Wood Battery was sold., 
together with 12 acres of freehold land. l)y order of the 
Secretary of War j and one of the recommendations put 
forward the anctioneet was that the i^qperty was. 
suitable as an exercise ground for aeroplanes. Eventually 
Sir John Thomycroft secured the grotuid, but whether he- 
intends to uti£se it fm fljfim Bi|ij i l j < i iwi l >i was nob 
disclosed. 

The Institute of Flight. 

The Hon. Sec. (Mr. P. L. Senecal) of this body- 
writes to inform us that the E.\ecutive Committee was 
re-elected for the year at a meeting hdd on Wednesday 
of last week. The annual subscription was then fix^ 
at I or. 6d. for Members and 5;. for Associates residing 
outside a 40-mi!e radius of London; and it was decided, 
to hold .a general meeting early in Jtme if possible. 
^ <D 9 9 f& 



TiiROi'cii the comteqr our American contemporary 
Aeronautics, we are able to give a full list of the 
prizes whicb have been offered in America, and which 
are still open to be won. The anonymous gift of 
20,000 dollars, which was announced at a banquet on 
January 3tSt, has not yet, wc understand. 
The Ust ^ i^Bterican prizes is as follows : — 



matenalittMiL 



Dotoer.' 




Aei-otiaiuu-s 


dollars. 
200 


C F. Kshop ... 


1,000 


Ntw York World 


10,000 


F. S. LslUB 


aso 


W. R. Hmken ... 


100,000 


Lee S. Burridge... 

0. Cbaoute 

W. R. KimbaU ... 


»5 
as 

10,000 



Cooditioiis. 



50 dollars cAch to the firtt 
four avktots to fly 500 
metres in a stra^^ une 

250 do]^ eadi to the fiist 
four ftviators to cover a 
kilom. during 1909 

Flight to Albany, 150 miles, 
duni^ week of Hndaon- 
Fnhon celefaratioa. Either 
dirigibles or Mioplaaes 

Fli^of I mile out of Can- 
ton, O. 

Offered to an inventor, for 
his invention, if he can fly 
100 miles and return 

Fqr^iBgfli(|^ti«id models 
ft n 
tj » 

Not yet settled, but will be 
divided into faax prizes of 
2,500 dollars each, and put 
up for competitioa duimg 



Control, 



Aero- 
nautic 
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PRESENT STATUS OF MIUTARY AERONAUTICS. 

Bf I^^GB a SQUIER, Ph D , Major, Sienal C«p% O.S. Aim^ 

(Concluded from page 285.) 



nr. AERIAL LOCOMOTION IN WARFARE. 

WHATliVKR may he the influence of aerial navigation upon the art 
of war, the fact whieli nuisl be considered at ])resent is, that each 
of the |irincipal military powers is displaying feverish activity in 
developinj; this auxiliary as an adjunct to the military estabhshment. 

If each of the great Powers of the world would agree that aerial 
warfare should not be carried on, the subject would he of no great 
interest to this country as far as our miUtary pralicy is concerned, 
but until such an agreement is made this country is forced to an 
immediate and serious considenrtiiR jof Una antj^ct in <iid(K-t«>( b« 
prepared for any eventuality. 

The identical reasoning which has led to the adopdcm of a policy 
of providing for increasing our navy year by year to maintam our 
rdative anpremacy on the sea, is immediately applicable to the 
military control of the air. If the policy in respect to the navy is 
admittedt there is no escape from the deduction that we should 
proceed in the development of ships of the air on a scale commen- 
Borate with the position of the aation. 

The question as to whet&er or not the Powers will ultimately 
permit the use of aerial ships in war is not at present the r*l1li^! 
^e, because in case such use is authorised it will be toe ItrfiS 

ade^Oatt^ l" e<iuip ourselves after war has been declared. 

Action of the Hague Peace Conference. 

"Diet following is the declaration signed by the delegates of (he 
United States to tlie Second lEiiemuliona! Peace Conference held at 
The Hague, June 151)1 to 1 )r iober 19th, 11107, prohil)iting the dis- 
charge of projectiles and explosives from balloons, ratified March lOth, 
190S. 

Declaration : — 

The l ontrai tiiig Powt rs agrct- to prohihit, for a period extendin;^ 
to the close of the Third Peace Conference^ the discharge of proftctiUs 
and exptitiois fivm baUotm tr^ atkir turn mttlmk ^ d iMslfar 

uatiiic. 

The delegates of the United Slates signed tliis declaration. 'J"he 
countries which did not sign the declaration hirbidding the launching 
of projectiles and ex|)losives from balloons were : (iermany, Austria- 
Hungary, China, Denmark, Ecuador. Spain. France, (ireat Britain, 
I lualemala, Italy, lapan, Mexico, Montenegro, Nicaragua, 
Paraguay. Kouniania, Russia, S^ervia, Sueiien, Swit/erland. Turke), 
VeiRV-iiela. 

it appears that the United Slates is the only lirst-class I'ower who 
signed this .i^reenieiil, and an analysis of the text of the a{;reement 
itself shows that no serious attempt was made to settle the question 
finally. 

For instance, while the war balloon may not discharge projectiles 
or explosives from above, yet no reciprocal provision is made pre- 
venting such war balloon from beir^ fired u]>on firom the earth 
below, yet the law of self-defence evidently obtains. 

Fmihermore, naval experts will tell yon that they fear no enemy 
^te as much as a submarine mine, whose locw^mt^iifttiaKnni and 
wbicfa' ^cives no warning when it is approached* Oitf oini cvpenence 
4hows Uiat the battkship " Maine " could be completely destroyed 
in time of peace without anyone detecting the preparations- for its 
acctm^isfament 

If, men, a aati<m caa nlmieige a mine for thedestmctioB fA riiips 
front undemenlh the water, why can it not drop an aerial mine upna 
It ship from above? And if it should be allowed to drop an aerial 
^^^moDt an enemy's fordfied sUp at sea, it certabj^jr ■lwl9ld^ be, 
■dbnea to drop such an aerial mine upon a fortified pim^teK- 

Influence on the Military Art. 

The military art up to thi present time has been jiraclically con- 
ducted in a plane where the armies concerned havi been liMiiled in 
their movements in time and place by the physical character of tlie 
terrane. A large army, for instance, cannot move faster than aiiout 
12 miles a day by marching, and the use of railroads as applied to 
the art of war was first recognised in the Franci >- Prussian war. By 
their use, the mobilisation of the great Prussian army, and its 
accurate assembling in the theatre of operations witllin MB ^KJ^ 
contributed an initial advantage not before possible. 

The very t sM :!i r of strategy is snrpnse, and there never were 
better opportunuii . than at present itsr a con s tr u ctive General to 
•doeve great victories. But these vict(»nes, to be reallygreat, must 
be founded upon some new development or use of power not hereto- 
fore known in war. They must also tend to produce results with 
tlie minimum loss of human life. In other woras, the sentiment of 
tite worid drmandi tjatAamiftaiy art Aaflahnqwim to oaptsre, 
not destroy. 



It may be said, (hat Ae consummation of military art is {bund in 
mancenvring the enemy into untenaUe situations, therdqr fiaebg a 
dedave result widi a minimum loss of life and treatuiv. 

As to the tedmical use of dirigible balloons and aeroplanes in war- 
fiu« we have nothing but theory at present to guide us. It woidd 
appear, however, in the case of dirigible baltoou that two di^reat 
cwises of such ships should be developed. 

first — K comparatively small dir^ble type with a capacity of 
from 50000 tu 100,000 cub. ft., to be used {mncipally for aoonting 
purpoMS and to a limited extent for canying explosives for demo- 
litions or for incendiary purposes, sndi as destroying bridges and 
supply depots close to the mobile arm^ or coast defence fortress. In 
reconnoitritig dirigibles of this class, m order to be safe durine day- 
time they will have to manreuvre at an altitude ti idxmt a mik, but 
experiments show that telephotogrqrfiic a pyratw wBl Ofwate flos 
this height to give much detail. 

At night, such dirigibles may descend to within a few hundred 
feet of the ground with s;ifety, and thus obtain much valuable 
Milorniation. I'.(piip|)ed with wireless telegraph or trie] ihoiie appar- 
atus, military data could be obtained and transiniiti d without undue 
risk. Due to the small canying ca]iacity ol such sizes, the radius Of 
action would probably be limited at present to about 200 miles. 

Second. — This type of dirigible mav be developed for biiiden 
bearing pur|)Oses. It has been pointed out alove that the larger 
the airship the greater the speed it mav l>c given, and the greater 
its radius of action. There is no reason to doubt that airships of 
cajKicity from 500,000 to 1, 000,000 cub. ft. may be ultimately 
developed to attain speeds of 50 to 75 m.p.h. W ith a capacity for 
such speed, the aerial craft becomes a powerful practical engine of 
war which may be used in all ordinary weather. By keeping high 
in the air in day-time, and descending at night, they may launch 
high explosives, producing great damage. Being able to pass over 
armies and proceed at great speeds, ttieii objectives, would not 
usually be the enemy's armies, but their erioris would be directed 
against his base of supplies ; to destroy his dry-docks, arsenals, 
ammunition depdts, prmcipal railway centres, storehouses, and 
indeed the enemy's navy itself. 

It is thought that there will be little difiicnity in launchiiur 
explosives with accural^, provided good maps and piau are avau* 
able. Due to the small costs of sura ships as compared with naval 
vessels, the tide of Iocs would be readily taken. 

Tbffi dement of time has always been a cootroUing &ctar ia 
warfiMe. ItisoftenamiUtaiy necessity to oondnct a NOomuunaBoe 
in force to develop the enemy's dispositions. TUi leqnirei aMiaw 
adetaiilimeDtof ■everal thouand men from the main army iat a 
conudecable period of time to accomplish this end. With effident 
military airships, these results may be attained with a very few mea 
in a small fraction of the time heretofore re<fuired. 

DelimlnatloD of Frontiers. — The realisation of aerial naviga- 
tion for military purposes brings forward new questions rq;arduig 
the limitation of frontiers. As lon^ as military operations are con- 
fined to the surface of the earth, it has been the custom to protect 
the geographical limits of a country by ample preparations in time 
of peace, such as a line of fortresses properly garrisoned. At the 
outbreak of wai these boundaries represent real and definite limits 
to military operations. Excursions into the enemy's territory usually 
re(^uire the backing ol a «iioiig military force. Under the new con- 
ditions, however, thesi geographic boundaries nu longer offer the 
same definite limits to military movements. With a third dimension 
added to the theatre of operations, it will be p<jssible to |)ass over 
this boundary on rajnd raids for obtaining information, accomplish- 
ing deniolilions, i\.c., returning to safe harbours in a minimum time. 
We may, therefore, regard the advent of military ships of llie air as, 
in a measure, obliteram^ present national frontier a in conducting 

military operations. . 

One of the military objective in warfare is usually the enemy's 
capital city, his ministers, and hts chiel executive. This objective 
has heretofore been ]irotected by large armies of soldiers, who in 
themselves are not so nnportant to the result. In order to attain the 
objective, it has been frequently nccewai y to subdue hn^ aambaea 
of soldiers needlessly. 

With the advent of efiSdent lAips ci the ai^ however, small 
parties may pass over these protective armies on eipeditions aimed 
at the seat of Government itself, where reside the body of particular 
individttals most responsible, so tiiat the ultimate icsalt will be to 
deter a xadi entrance into war for petsooal ends ; since now for the 
first time teqxmsiUte individnals <n slate may be in iaunediate and 
persoud danger after the dedarstion of mr, urtiidi li e re t ofore bas 
not been usually the case. 
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lulKfior Huboufs* 

In the devflopaMBt of these latter trpcB cf Xxifptik bdloaas 
tile msin diWiwil^ Kill be in providing nauible haiboois or ptaoetof 
mktf, fat replemihiag wppHcij sad m neioBg Adter in timet ot 
alfets. Asbncu Aed«^leb«tioQateaMfawfai dw air it nqr 
be Kguded as tdeaAty aaft, ia itacff and as a oouveyance Sit 
observers. If itsewines are Asabled, it jsatleastafceebaUoon, 
Mid may he operated as such. 

When brought in contact with the ground, however, it is in con- 
sidcnble danger from high winds. The momentum of such an 
enenoaous airship is gpreat, and the comparatively fra^^ile struciurtf of 
the craft makes it an eajnr prey to the pounding whidli it is likely to 
receive when landing. Just as marine stiips most sedc a sheltered 
harbour or put to the open sea in times of storm, so ill case of sh' 
of tiie air, it is much more necessary either to brave the Stent 
opoi or to seek some sheltered harbour on land. 

Foctnnately, in this case, certain suitable harbours for very large 
ships nugr be provided at small expense, by using narrow and deep 
valleys and ravines, surrounded bv forests or other protection, or 
prepared railway cuts, 6cc. , where the airship may desoenri and be 
reasonably safe from the wind^ .ihnve. These harbours should, of 
course, be known to the pilot, and carefully |ilolie(l on llic maps 
bcforeband. The compass bearing of each harbour ftom prominent 
p<iinls on land must Ix" known and plotted, to assist as far as possible 
in navigatinu the airship in thick weather ; and such harbours may 
be indicated to the pilot at iiiijht by verliral searchlight beams, or 
by suitable rockets, \i . 

The aeroplane, :is bren jiointed nut, likely lo prove a flying 
machine of comparatively low tonnage and high speed. It is not 
likely to berome a burden bearing ship, at least in single units, but 
•will be extremely useful for reconnoitring purposes, for dispatching 
ini|>ori:uit orders and instructions at high speed, for reaching in- 
arn ^slM< jmints, or for carrying individuals of high xaidc aad'fOBI^ 
nianci lo |ioints where their personality is needed. 

One of the bloodiest contests the world has ever seal, was the 
Japanese attack on " 20J5 Metre Hill," yet the sole object of this 
great slaughter was for the purpose of placing two or three men at 
its summit to direct the fire ot the Japanese siege guns upon the 
Rassiao fleet iq the taarbourt at Port Arthur. 

If the Ui^ed States had possessed in 1898 a single dirigible 
faatlooo, even of the size of the one now at Fort Meyer, Virginia, 
whidi cost less than $10,000, the American army and navy would 
not have loiu' remained in doubt of the presence of Cerveta's fleet 
in Santiago Harbour. 

The world is undoubtedly growing more humane -year by year. 
We Iwve arrived at a conception of the principle of an dGcient 
army and navy, not to provoke war but to preserve peace, and it is 
believed that, following this principle, the perfection of ships of the 
air ibr miUtaiT nurpoees mSI maleradhp i»Mrib«tet.oa the whole, to 
make war leas k ^ie Mnm Oapli^^ 

APi^NDix iiK «; 

Signal Corps Spbcificatiom, No. 486. 
AdTertisement and Spccliicatien for a Hcavtw-dua'Air 
FlTtAg Wadittte. 

To the Publif : 

Sealed proposals, in duplicate, will be received at this office until 
ja o'clock nom on February 1st, 1908, on behalf of the Board of 
Ordnance and Fortification for funushing the Signal Corps with a 
heavier-than-air flying machine. All proposals received will be 
turned over to the Baud of Ordnance and Fortification at its first 
meeting after FelHrnary ist for its ofiicial action. 

Persons wishing to submit proposals under this specificaticMi can 
obtain the necessary forms and envdopes by application to the Chief 
Signal Officer, United States Army, War Department, Washington, 
D.C. The United States reserves the right to reject any and all 
proposals. 

unless the bidders are also the manufacturers of the flying 
machine they must state the name and place of the maker. 

Prtlintinary. — This specification covers the construction of a 
6ying machine supported entirely by the dynamic reacticm of the 

atmosphere, and having no gas-beg. 

Acceftaii.r. — The flying machine will be accepted only after a 
successful trial flight, during which it will comply with all reqoire- 
ments of this specifirati. .n. No payments on account will be mt&t 
until after the trial flight and acceptance. 

Jii-:f><\ li.'i:. riie ( iovernment reserves tbC ri^lt tto.iBspoCt aiqr 
and all processes of mmiutacture. 

G.-nt-ral Requirements. 
The gener.il <ini' ■ \ u,^ :],nrhine will be determined 

by the maniifactuicr, subject to the fuUowiitg conditions ; — 



1. Bidders must submit with their proposals the following — 

(a\ Drawings to scale, showiiK the general dimensions and fhape 
nS the flying madune whidi taey ytagast to tmder tins 
specification. 

(t) Statement of the speed for which it is designed. 

(c) Statement of the total surface area of the supporting planes. 

(rf) Statement of the total weight. 

(e) Description of the engine which will be used for motive 
powcr- 

(/) The material of which the frame, planes, and propellers will 
be constructed. Plans received will not be shown to other bidders. 

2. It is desirable that the flying machine should be designed so 
that it may be quickly and easily assembled and taken apart and 
packed for transportation in army wagons. It should lie capable 
of being assembled and put in operating condition in about one hour. 

3. The flying machine must be designed to carry two persons 
having a combined wai|^ of aboot 350 aifa.rt|p |||ilftii,ut fiiel for a 
flight of 125 miles. 

4. The flying machine should be designed to have a speed of at 
leas' 40 m.p.h. in still air, but bidders inu.>t submit quotiltions in 
their pioposais (or cost depending upran the speed "^^"^ 
the trial flight, according to th" following scale : — 



40 m.p.h. 
39 SI 
38 « 

^. » 



100 per cent. 

80 „ 

70 »» 
60 .. 



41 m.p.h. 
43 >t 

43 » 

44 » 



110 per cent 
lao „ 

140 »• 



^ X4BSI ^ft^ib^h^ 'Tvjsctsd. 



5. The speed accomplished during the trial flight will be deter- 
mined by taking an average of the time over a measured course of 
more than five miles, against and with the wind. The lime will be 
taken by a flying start, passing the starting point at full speed at 
both end-- of the course. This test subject to such additional details 
as the ("hicf Signal < Xlicer of the .\riny may prescribe at the time. 

ti. I'.i fore acceptance a trial endurance flight will be required of at 
least tpnc hour, during which time the flying machine must remain 
continuously in the air without landing. It shall return to the 
starting |xiint and l.qnd without any damage that woulti prevent it 
starting upon another (light. During ihij trial flight of one hour 
it must be steered in all directions without difliculty and at all times 
under perfect control and equilibrium. 

7. Three trials will be allowed for speed as |irovided for in 
paragraphs 4 and v I hrcc trials for endurance as provided for in 
paragraph b, and both tests must be flompleted within a period of 
thirty days from the date of delivery. The expanse of the tests to 
be borne by the nann&cturer. The place of delivery to the 
Government and trial flights will be at Fort Myer, Virginia. 

8. It tdionld be so dnigned as to ascend in any coontry which 
may be enconntered in field service. The startin|; device must be 
sunple and traupostable. It riioald also land m a field withottt 
reqniring a qxddly prepared spot, and withoat *fmir^igf<g ft* 
structure. 

9. It should be povided with some device to permit of 
descoit in case of an accident to the propelling machinery. 

la It should be sufficiently simple in its coBttaatAxBLMg^A 
tion to permit an intelligent man to become ^piiii^iiK W '^ 
within a reasonable length of time. 

11. Bidder* must furnish evidence that the Government of dw 
United States has the lawfid right to use all patented devices or 
appurtetumces which may be a part of the flying machine, and that 
the manufacturers of the flying machine are authorised to convevthe 
same to the Government. This refers to the tmrestricted right to 
use the flying machinr aokl to the Government, but does not con- 
template the exdnsivt piBciiaseQ#patent- rights for dopiicating the 
flying machine. 

12. Bidders will be required to ^urni^ll wiiii their proposal a 
certified check amounting to ten per cent, of the price st.Tti d for the 
40-mile speed. Upon making the award for lhi> Hying machine 
these certified checks will be returned to the bidders, and the 
successful bidder -will be required to furnish a bond, according to 
Army Regulations, of the amount equal to the price slated for the 
40-mile speed. 

13. The price quoted in jimpisals must be understood to include 
the instruction of two men in the handling and operation of this 
flying machine. No extra charge tor this service will be allowed. 

14. Bidders must stale Vint ti^«ltii^«ffl1>eiEeqidRdli»d^iveiy 
after receipt oi order. 

Jambs Allkm, 

Brigadier-General, Chief Signal < )liicer of the Army. 
Signal Office, Washington, D.C, Dec. 23rd, 1907. 
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APPENDIX No. 3. 

SlONAI. ("ORI'.S Si'El IFiCA I lOX, Xo. 4S3. 

Advertisement and Specification for a Dirigible Balloon. 

Bidders are ro/uesUil to read earefiilly every parai;raph of litis 
SpeeijSiOtion and im hide in llicir profiosat eivry detail t ailed for. 

To thi' Publii. — ticalcd iimposals, in du|ilicau-, will Ijc icccivcd 
at this ollicc iiiilil 12o"cliii k iKion un i cliru.uy I Slli, lOoS, .lUil no 
j)ropos;ils will be considered which are rtt civrd after lhal hour. 

Persons wishing to siibniit jiroposaU under this specitication can 
iiblain the necessary forms and envelopes liy application to the 
(Uiief Sipial Ofiicer, United States Army, War Departnuni, 
Washington, D.C. The United Stales reserves the rijjhl t,i reject 
any and all proposals. 

Unless the bidders are also the mantifai-iurers of the dirigible 
balloon tlicy must slate the name and place of the maker. 

I'rciimiuary. — This specitication covers the construction of a 
diri-jible balloon, to consist of a (;;vs-ba^ siipporlinj^ a suitable frame- 
work on which will lie niounted the necessary jirr.pellint; machinery. 

Inspection. — The Uliiel Signal Olhcer "I lii^ AimyuiU u-^erve 
the right to inspect aay and all pruccsses ui mauulaclure, aud 
unsaiisfaclory maltTia)«al fae n«|teM Imvi^fifliPISf^^: ^^^^ 
Ijcfore .issenililin};. 

.7 , ./'/iJ/zif. — The dirigible balloon will be accepted only after a 
uial ilight, during which it will comply with ail requirements of this 
qiee^Smtion. 

General Requirements. 

The general dhnensions of the dirigible balloon will be dcter- 
Udned % die manufacturer, subject to £e following conditions : — 

1^ jg|»t|)K <ii<^ be designed for inflation wl^ Indrqeien. 
SIte fluieriii iir ps-bag Bhall be furnished by mi Under, and 
shall be subject to approval by the Giief Signal Officer of the Army, 
and must have a minimum breaking strength of not less than 
Cz^ lbs. per inch width, and must r«qnii«B IM varnish. The dimen- 
sions and shape of the gas-bag wiu' be as desired by the nianu- 
£ictn(ar» except that the length must not exceed one hundred and 
twenty (lad^ feet. 

2. Inside the gas-bag there will be either one or two l>allonette8, 
having a total capacity of at least one-sixth the total volume of the 
gas^l^l^. the ballonettes there will be tubes of jiroper 

iaWi fl(H>lW< f *W * VSt a suitable centrifugal blower for maintaining a 
constant air pressure in the ballonettes. The i^tproved fabric for 
the ballonettes must have a minimiun tensile stzei^ of not less than 
48.^ lbs. per incli width. 

J. Vatves. — In the lower part of the balkmette and i;as-bag, oron 
the ballonette air lubes near the gas-bag, there Will be an adjustable 
automatic valve designed to release air from the ballonette to the 
outside atmosphere. < )ii the under sidt of the gas-bag there will be 
a second adjustable auloinatic valve of suitable size, so designed as 
to release hydrogen from the interior of the gas-bag to the outside 
atmosphere. This valve ^nriU Ait» be amoved SO tluU it may be 

o[)encd at will by the |iilol. 

4. In the upper portion of the gas-bag there will be provided a 
ripping stri[i covering an opening tive (5) inche- wide by six (b) 
feet long, with a red rip cord attached in the usual manner, and 
brought down within reach of the piloi through a suitable gas-light 
rubber plug inserted in a wooden ring socket. 

5. The suspension system and frame must be designed to liave a 
&ctor of safety of at least three, takiqg intO^acOBBIIlt. «aii atStfalS M 
well as the weight suspended. 

6. A type of frame which can be quickly and e«^ ■ wmwlfcil 
and taken apart will be considered an advantage. 

7. The balloon must be designed to canty two persons having a 
combmed weight of 350 lbs. ; dtoo at least lOO lbs. of ballast, whidi 
may be used to compensate fcv is«|tpwd we^ht (^ ^rfkpi when 
operating in rain. 

8. The dirigible balloon should be des^ned to have a speed of 
twenty miles per hour in still air, but bidders must submit quotations 

# m 

Ftaokfoal Exhibition Pifises. 

A TOIZE of 10,000 marks has been oflFered by the 
town 1 if Wiesbaden for the dirigiljle which flies between 
I rankfort and that town, while a pcize of 1,500 toarks 
has been founded in Hamburg for ^ Aeronaia who 
dudog 4he Exhibition nukes the grettest number of 

® ® 



in their proposals I <i c dq>endfaig upon tiie speed 
during the trial flight aircording to the following schedule i 



attainwl 



20 m.p.h. 

19 

iS ,, 

17 •> 



21 nup.h. 



The speed 
iiiineil by taking an a\ er.ige of tlie 
between two and live miles against 



115 par coot. 

130 » 

«45 

160 



delei- 



.\rmy may prescribe 



OF "fUOHT.'* 



100 per cent. 
S5 

70 .. ,. 
55 .. ■=4 .. 
40 

• Less ihuTi 16 m p.ti. rejected, 
coniplislied (luring the tri.d lliglit will be 

liiiu ovei a measuied course of 
ami with tin. wind. The time 
will be taken by a dying start, p.issing the starting point at full 
speed .u l>oih ends of the course. This test subject to such addi 
tional deiails as the t'hief Signal Uflicer of the 
at the lime. 

10. Provision must be made to carry suliicient fuel for continuous 
npi ration of the engine tor at least iwo hours. This will bo deler- 
niined by a trial endurance lliglil of two hours, during which time 
the airship will travel continuously al an average speed of at least 
70 j)cr cent, of that which the airship accomplishes during the trial 
flight for speed slated in paragraph 9 of this specilicaiiun. The 
engine must have suitable cooling arrangements, .so that cYcessive 
heating will not occur. 

11. Three trials will be allowed for speed, as provided for in 
paragraph 9, and three trials for endurance, as provided ^or in 
paragraph 10, and both tests must be completed within a period of 
thirty days firom Uie date of delivery, the expense of the tests to be 
borne by the mannfinctnrer. The place of delivery to the Govern- 
ment anid trial fights will be at Fort Myer, Virginia. 

12. The scheme for ascending and descending and maintaining 
ec^nilibrium must be regulated \v] shifting weichts, movable planes, 
using two ballonettes or other approved method. Balancing by the 
aeronaut '^^■ig'''g his position will not bejiMaited. 

13. This dirijplDle balloon will be provliea^^ a rudder of soh- 
able size, a manometer lor indicating the pressure within thcgas-bu;, 
and all other fittings and appurtenances which will be required tat 
successful and continuous flignts, according to this speciitauion. 

14. Bidders will be required to furnish with their proposal a 
citified check amounting to 15 per. cent, of the price stated for the 
iO>mile speed. Uix>n making the award for this airship these 
eattified checks will be returned to bidders, and the successful 
bidder will be recjuired to furnish a bcjnd, according lo Army 
Regulations, of the amount equal lo llie price slated lur .:o-inile speed. 

15. Bidders must submit with iheir proposals drawings to scale 
showing the general dimensions and shape of the dirigible balliKin 
which they propose to build under this specification ; the horse- 
power and description of the engine which will be used for I he 
motive power : the size, pilch, and miniber of revolutions of the 
propellers ; drawing illustraling the susjiension .system for attaching 
frainc lo g.as-bag ; horse-power and description of blower for forcing 
air into ballonettes ; volume of gas-liag : volume of ballonettes ; tlje 
material of which the frame will bi c<>ns:ructc-d ; size of 'Vllvw, jte. 
Plans received will not be shown to othei bidders. 

16. Hidders must furnish evidence that ihe < lovernment of the 
I'liiled States has the lawful right to um .ill patented devices or 
ajijiurtenances which may be pait of '.he <]iriL;ili!r ballocjii, and thai 
Ihe nianutaclurers of the dirigible balloon are authorised 10 convey 
the same to the Government. This refers to the right of the 
Government to use this dirigible balloon without liability for infringe- 
mmt of other inventors' patents. It does not contemplate uie 
exclusive purchase of patent rights for duplicating the airship. 

17. The prices tpioted in proposals must be understood to indnde 
the instmction of two men in the handling and operation of thb 

Kb extra duufe for thb service will be altomd. 

Tames Alu^ 
Brindie>-G«Beial, Chief Signal Offiaer«f|li9 Amy. 
Signal Office, Waayogtoa, D.C, January aist, ignb 

flights over the city. The German Aerial League have 
promised a donation of 2,000 marks, and Mr. Henry 
Budge, of Hamburg, has offered to provide a prize of 
1,000 marks. A simi of 6,500 marks will be used 
as a prize fixDCl for a eorap^ttion for baanpurs for 
dirigibles. 

The publishers have pleasure in announcing that they have secured 
a few of the back issues of I-'Lioin, .and .tny of our new readers 
who may wish to complete their sets may obtain tiiie &st twenty 
numbers for *s: %i. post free, fiom the Piddidief^ 44, St Itetia's 
Lane, W.C 



May 22, 1909. 



CORRESPONDENCE. 

AERODYNAMICS AT THE FOLYTBCailK. 

To the Editor of Fu<mT. 
Sir, — It will probably interest yon 10 learn that as a Gaoseqnence 
of the interect snown in my two lectures on the aercqdane by die 
engineering students of the Rq^ent Street I'oljrtecbnic, it has beea 
dcSdad to establish a regular course of aerodynamics at the Poly- 

TMa eam»j wUch will be made as experimental and as practical 
as poaribk, trill otMunence with die session 190^10, in September 
next. 

The coarse of lectures will be delivered by me in connection with 
Professor Spooner's oowie of ntotor eiwineeting, and, ia tiiis wa^, 
all the differant 9«wti«Mi« connected wm serisT navigation win be 

Youn very truly, 



BRITISH INVENTIONS AND^ 
ENCOURAGEMENT. 

7'o the Editor of I'l.ir.ii 1-. 
Sir, — In the correspondence of Flight of May 8lh, Mr. 
Charles D. Clayton's letter is of great interest to me, and there 
is no doulit to several others, concerning encouragement of 
P.riiish inventions on aerial marhineN, and that there are a great 
many would-l'P fine inventions put aside, or otherwise lei drop, 
(iwiii^; m tliL- lack of Briiish enterprise and linanrial difliciiltics 1 
know of al least two Ixsidc;, niyscU who have Inen expt-rimrntin^ 
with llyiuj; machines oihev than acro))l;inrs. mine bcinp one of 
ilappint; win^^s prini:iph', whicli 1 liavc also been flying a> a kik', 
and had ihe wiii;;s, four in nuinhi r, fla|ipinj; without engine, which 
increases ihe Hflin<; f>o«ers a great deal, also lifls ihe machine from 
where she -.tancK without starling rail 01 bogie, or the like ; but I 
am in the same place as ihi- others, no diiubt several, which I think 
could be helped out of difficulties one way or another, and wishes to 
make one suggestion, which I am ol ojiiinoii wotdd be a preal 
success, and tint l^, wi will ,s,iv that at the next Aero .Show there 
should be a selling class for models— rw Xv;/;' wiJf/< , 1 I should say — 
be eintad for sale a> to the awards they receiv e, 

Voutb truly, 

Coiine. W. S. Petty, Jtm. 

A UQHT 25 H.P. ENGONB WANTSa 

To the Editor of Flight. 

Sir,— I have read youi paragraph in your issue of the 13th inst. 
upon this subject, I am a&aid it would be veqr ^Nttnitteset an 
English manufacturer to assist an^rone iHw is eaoMne^E «a aero- 
plane by lending or hiring an engine. 

Unfortunately for us, Britishers win not take sporting rislis, 
although they are ready to buy a half diare in any successful business 
for about a twentieth part of what it may be worlti. 

I am in similar posilion to your coneapondent, as I have an 
aeroplane about half finished and am ofal^ed nmr to piooaed ricnrly 
as my capital is becoming low. 

I have purchased a 25-3oh.p. French engine, and now I have to 
sell it at a loss or practically give it away, as of course I must have 
aa En|^h one. 

I have many personal friends in the motor industry, and I 
approached one the other day with the same object .is your corres- 
pondent, and I was all but promised an engine, but alas, by the 
next post I receiveil a letter regretting diat, owing to pressure of 
work, the firm could not spare one. 

1 am doing the very best work and on the ver)' best lines, and I 
am hoping to be able to get my machine imished in time to comjiete 
for simic (if tilt' prizes now available. 

Would that I could get capital to expedite matters or preferably 
a wodcer YBat myself wttn capital. 

S. 



WB&SKY BROTHERS' FLYER, ftc. 
To tit Editor of Fught. 
SlH» — \ dioHld like to aaawer a fiew qnestions raised in yoar 

paper. 

Mr. Gaunt asks the question, what is the cause of W. Wright's 
undulating motion as shown on the cinematograph } This I noticed 
myself, and also noticed the same thing when I saw him fly at Le 
Mans last October, The reason I have found from experiment 
with models, is because of pockets or raritied stratas in the air, 
coupled with the motion of his flexible win^s, for when the aero- 
plane is pasui^i over these podiets the air strikes the wings at 



different strengths, causing the aeroplane 10 liil in a series of jam^ 
This I find does help the machine in tligbt, giving it a gliding motion 
on the downward impulse, which releases pressure somewliat on the 
propellers, and causes engine to race, and in doing so whirls (he 
propellers faster, which causes machine to be pushed on at a greater 
speed, and so lifts aeroplane on a higher level. This, coupled with 
the drag of the flexing wings, is, in my opinion, the reason of the 
wavy motion in flight. Mr. Hare's remarks ■ 1 broadside-on flight 
proves he has never noticed " how " a bird flie.s. 

I do not hold with Mi, lloldsworih's argument n: capitalists in 
this country, I have never seen them, nor heard of them, falling 
over one another in such eagerness to finance anything that was not 
pushed down their throats. 

Take Mr. W. Wright, for instance. No one would believe in his 
success until he oo mp aBe d them bgritear weigM^ fRilC^ 
but " profit." 

1 have designed an .aeroplane, and patented .same, which 1 can 
prove would be superior to any existing machine now made, and if 
Mr. lloldsworth can find me a capitalist willing to speculate /,S50 
on a trial machine, I shall be quite willing to submit my design to 
any expert the cajjitalisi would be willing to name before he ex- 
pended a pennv of his money. My method of balance is nearer to 
Uw aaaw aied cgrMaladmMg^wchine which has yet been made. 

\ours truly, 

soTORs FOR wamm. 

To the Editor of Flight. 

Sir, — In reply to Mr. A. R. Angus's letter in your last issue 
concerning motors for model flyers, I should harcily consider the 
phonograph clockworlc as suitable as, say, the works of a cheap 
clock. In the former the wheels are usually controlled by governors, 
weighing anything from eight to twelve ounces, which obviously 
could not be inclmied on a model, and without wliich the spring 
would relax in a very short space of time, while in the latter the 
works are regulated by a considerable number of cog-wheels, uid 
thereby obtam a much greater speed, which, after all, is the diief 



l^ous truly, 



To the Editor of FLIGHT. 

Sir, — In reply to the ijuestion of Mr. Athol .Vngus in FLIGHT, 
May 15th. 

A phonograph motion is very much too hea\'y. I should advise 
Mr. .\ngiis to tirst study the relation of surfaces, speed, and 
weight-carrying capacity, ne.xi study the amount of jwwer or drift 
required to drive surfaces and weights through the air, after this 
study the number of foot-lbs. of power pruduceti by a given weight 
of steel spring, and finally study the balance of aeroplanes in flight. 
He may then be in a position to proceed to model building without 
the waste of money or energy, and get some .satisfactory results. 

T shall be pleased to answer any questions which .\lr. .Vngus may 
like to ask, and hope that my letter will not otTend him, but be of 
some value to him with regard to procedure before making nuxicls. 

-15a«M very truly, 

Stoke Newington. Montfokd Kay. 



FLIGHT. 

44, ST. M.ARTIN'S L.\NE. LONDON, W.C. 
Telegraphic addres.s : Trudiiur, London. Teleyihone : 1828 Genard. 

SUBSCRIPTION RATES. 

Flight wi& 6* jorwarded^post free, to amy part of the world at tht 
foOtmbtgratii: — 

United Kingdom. .Abroad. 
s. d. 
I 8 
~. 3 3 



3 Months, Post Free 
6 „ 
12 



»» 



... 6 6 



3 Months, Post Free .. 
12 „ „ 



s. d. 
2 6 

5 o 
10 o 

the 



Cheques and Post Ofiu Orders should be timde payable to 
Proprutors ^ FuosT, 44, St Martin's Lane, W.C, md mmd 
LmdoHimdCtimtyBmtUt;othtimU$norttfmtiStitilfi^ 

NOTICE.— Advertisement instructions should reach the 
office, 44, St. Martin's Lane, W.C, by first post, Thursday. 
The latest time for receiving small alterations for Advertise- 
ments IS 12 noon, Thursday. No altera ti ons can be made 
after tiMtl 
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